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Small | Compressors 


OF 


MAXI1 MUM ECONOMY 


Thirty-nine years of compressor building, cover- 
ing the making of more than a million compressor 
horse-power is the record back of the present line of 

Class ‘‘NFe1°’ Steam Driven Ingersoll-Rand small air compressors which is an 

assurance of satisfaction. 

This distinctly modern, high-duty line includes: The Class ‘‘NF-1’’ steam driven 
straight line; the Class ‘‘NE-1’’ power driven straight line; the ‘Imperial XI’’ power driven 
vertical duplex; the ‘Imperial Baby’’ power driven vertical air cooled; and the ‘‘Imperial 
Junior’’ power driven vertical water cooled. 

Some construction features are worthy of special note as contributing to the splendid 
quality of these machines. 

Oil treatment of steel parts, followed by careful annealing, adds at least 25 per cent. to 
their strength and endurance. 

Splash lubrication on the horizontal types solves the oiling problem beyond question. 
High class lubricators on vertical types meet all demands. 

Improved valve movements contribute to high speed, large capacity, and a very high 
volumetric officiency. 

High speed made possible by the strong construction and generous bearings gives a very 
large free air capacity. 

Capacities range from 8 to 500 cu. feet per minute. Pressures can be handled of 5 to 
100 pounds. Methods of drive include steam, belt, silent chain 
or gear. 

As to price—new lists recently issued, covering these 
machines, represent the very best values in small compressors of 
maximum economy and capacity. 

Descriptions and quotations furnished on request to the 
‘Small Compressor Department.’’ 


INGERSOLL-RAND CO. 


NEW YORK LONDON 


Chicago Birmingham Pittsburg Paris Dusseldorf 
Boston San Francisco Los Angeles Kobe Honolulu 
Denver Valparaiso Lima St. Louis Butte 

Mexico Shanghai Yokohama Houghton Seattle 
Philadelphia Cleveland Budapest Vancouver Montreal 
Melbourne El Paso Salt Lake Toronto Johannesburg 


‘Imperial XI’’ Power Driven 
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LUBROLEINE OILS 


The world’s standard lubricants for machinery propelled by compressed air. 


Lubroleine-Air-Cylinder Oil Lubroleine-B-Compressor Oil 
(non-carbonizing) Lubroleine Air Drill Oil 
Lubroleine-B-Steam Cylinder Oil Lubroleine Steam Rock Drill Oil 


Fiske Brothers Refining Company 
rc 24 State Street, New York, U. S. A. 


Cable Address: ‘“‘LUBROLEINE.”’ 








GOODRICH HOSE 


For Mechanical Use 


Air Drill Hose 
Steam Hose 
Pneumatic Tool Hose 


Distinguished by 


The Mark Ete of Quality 


Manufactured by 


She B. F. Goodrich Co., AKron, Ohio 


CHICAGO PHILADELPHIA BOSTON ST. LOUIS DENVER DETROIT 
KANSAS CITY MINNEAPOLIS PITTSBURG ATLANTA 
CLEVELAND PARIS LOND 
Our Products are also handled in 
NEW YORK by BUFFALO 
THE B. F. GOODRICH COMPANY OF NEW YORK 
and in 
SAN FRANCISCO LOS ANGELES SEATTLE 
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WHO SAID 


CALLOW TANK? 
EVERYBODY ! 


» IQTO, 





THE CALLOW SETTLING AND PULP THICKENING TANK. 


The last Callow Tank we shipped was numbered 
1800. This means 1800 in use to-day. We 
shall certainly reach the 2000 mark this year. 
Nothing succeeds like success. The Callow 
Tank has been successful in every mining dis- 
trict in the world. 





500 IN ONE PLANT 300 IN ANOTHER 200 IN ANOTHER 








and some in every plant built in recent years. 


WE CARRY THEM IN STCCK AND CAN SHIP PROMPTLY. 


THE GALIGHER MACHINERY CO. 


Successors to The Utah Mining Machinery & Supply Company 


SALT LAKE CITY, UTAH, U.S.A. 
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Sullivan Hammer Drills 


In narrow stopes at Cobalt, Sullivan 
D-21 Air Feed Hammer Drills are reducing 
ground-breaking cost from 35 to 50 per 
cent., as compared with piston drills on 
columns or bars. 

These Drills are handled by one man, 
and may be operated in any stope or raise 
which a man can enter. 

Bulletin 960-A 


Rock Drills, Air Compressors 
Diamond Drills, Channelers 








Sullivan Machinery Company 
Railway Exchange, CHICAGO, ILL. 


Birmingham, Ala. Joplin, Me. Salt Lake 

Butte, Mont Knoxville San Francisco 
Claremont, N.H. New York St. Louis 

Cobalt, Ont. Paris, France Seattle 

Denver, Colo. Pittsburg Spokane 

El Paso Rossland Sydney, N.S. W. 








Sullivan D-21 Drills in The La Rose Mine, Cobalt, Ont. 














Lidgerwood Hoisting Engines 









STEAM AND ELECTRIC 


MORE THAN 300 REGULAR STYLES and SIZES 





All made by the duplicate part system, 
and contain many Special Features 
which commend them to the operator 
and owner because of their ease and 
facility of operation. 





PATENT CORK INSERT FRICTIONS 





Special Hoists for Mines, Quarries, 
Car Hauling, etc., up to 1,000 H. P., 


: 7 built to order. 
LIDGERWOOD STANDARD CONTRACTOR'S HOIST 


Lidgerwood Mfg. Co., 96 Liberty St., New York, N.Y. 
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The Slogan of the Cameron—“Character: The Grandest Thing.” 








The working parts of a 


CAMERON 


SECTIONAL VIEW REGULAR PATTERN can be easily exposed with- 

out disconnecting any of 
the piping. Look at this 
sectional view—it tells the 
story of simplicity at a 
glance. 

By simply removing a 
bonnet or cover, the valves 
of the water valve chest are 
at once visible and readily 
reached. 






There is not a piece of outside 
valve-gear about the CAMERON— 
no complicated mechanism what- 
ever. 


Cameron Pumps require little or 
no attention. They create no anx- 
iety as to their proper and con- 
tinuous performance; and their main 
characteristic, reliability, permits no me 
occasion for thought of tinkering. 





REMOVABLE BUSHING PATTERN | 


. Ifthe water is very gritty, and the use of 
construction of the many styles and —_q Pjunger Pump is prohibited on account 
varieties of CAMERON P UMPS, aS _ of the limited space or other circumstances, 
well as capacity and adaptability of we suggest the adoption of our Piston 


each, write for the new Cameron Pump fitted with Removable Bushing of 
Catalog, Edition “K”’. iron or composition. 


If you would know details of 











A. S. Cameron Steam Pump Works 
Foot of East Twenty-Third St. © New York 
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M ASON The Gardner-Rix 


; Vertical High Speed 
Reducing Valves | ai: Compressor 


ARE THE WORLD’S STANDARD ‘ : : 
is capable of being direct connected to 


motor, owing to its high speed. It has a 
high percentage 
of efficiency. 
The simplest 
and smoothest 
running propos- 
ition ever put 
out in the air 
compressor line. 
Enclosed, self 


Will reduce and 
maintain an even 
pressure of 


Steam, 


Air 





or _’ oiling, and fool 

; proof. Has nei- 

Water ther stuffing box nor crossheads. Made in 
single and duplex types up to 140 feet 


capacities. 


ee ee ee Let us tell you about it. 


Mason Regulator Co. 


The Gardner Compressor Mig. Co. 
Boston, Mass., U. S. A. 


QUINCY, ILLINOIS. 

















THE COOPER CORLISS 














ALL WRITE FOR 


SIZES AND OUR 


TYPES BOOKLET 





BUILT BY 


The C. & G. Cooper Co. 


Home Office and Works— MT. VERNON, Ohio 


BRANCH SOFT iG 24: 


NEW YORK, 1419 Bowling Green Building CHARLOTTE, N. C., Court House Square 
BOSTON, 411 Weld Building PITTSBURGH, 604 Frick Building 
PHILADELPHIA, Drexel Building ATLANTA, 310 Candler Building 


CHICAGO, 1539 First National Bank Building 
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> © “Electric-Air” Rock Drills 


The only practical electric driven rock drill, com- 
mercially successful and comparing favorably with 
the standard air drill; Combining the power and 
a> endurance of the air drill with the convenience 
and economy of electric transmission; Affords all 
the capacity of the standard rock drill with a 
saving of one-half to two-thirds the power; More 
than 500 of these drills in successful use all over the 
world; Twenty-one used by the great Homestake 


Mine. 


alae Geek eae nae a 


> 
. 


i 
\a 


Chicago 
Cleveland 
Birmingham 
Montreal 
London 
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| Ingersoll-Rand Co. 


Rock Drills— 
“Sergeant” & “Little Giant” 


Representing the combined experi- 
ence of two companies, the pioneer 
drill builders, with a record of thirty- 
eight years of drill building; Steadily 
improved in design, materials and 
construction; Thoroughly up-to-date 
and standing for the best in rock 
drills, designed for maximum service; 
Adopted by the largest dividend-pay- 
ing mines, among them the Anaconda, 
Homestake, and Calumet and Hecia. 





Hammer Drills— 
“Crown” and “Imperial” 


‘“"The tools for service;’’ Designed and built with 
the widest knowledge of rock drilling conditions; 
Highly efficient, as measured by the true standard 
of capacity and endurance; Equal to the most 
severe duty; Unequaled in design, materials and 
workmanship; Two hundred and seventy-five used 
by the Anaconda Copper Mining Co. 


EOS SAA A AOE EM ALT ATES EET NT 


St. Louis El Psao 
11 Broadway, NEW YORK Bt. Lents 1 Psao 
Butte Seattle Denver Los Angeles Salt Lake 
Toronto Kobe Halifax Yokohama Mexico City 


Paris Budapest Kalgoorlie Johannesburg Meibourne 
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ENGINEERS 
AND 


CONTRACTORS 





Clean-Washed Material Permits Accurate Sorting 


™ “CRANE” 


SCREEN and WASHER 







COLLECTS 


Rich ‘‘Fines’’ by Screening 
Rich ‘‘Slimes’’ by Washing 
Rich ‘‘Lumps”’ by Picking 


Complete Plants for Con- 
centration, Cyaniding, Chlor- 
ination and Smelting of Ores. 


Stearns = Roger 
Mig. Co. 
1718 California St., 
“DENVER, - COLO. 
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WHY ARE “AJAX” DRILL SHARPENERS SUPERIOR TO ALL OTHERS? 








BECAUSE- BECAUSE-- 


They use Ingersoll-Rand Drills for hammers, mak- They can be operated either as right or left-handed 
ing it possible to secure duplicate parts of these most ™achines—an exclusive “Ajax” feature. e 
important features anywhere. fe et use no power when not actually sharpening 

Tills. 


All parts are made much heavier than even the They will sharpen drills faster and better than any 
most severe stresses upon them require. other known way. 


j The dies and dolly are much larger, insuring long They are more economical in operation and up- 
life and low cost of renewal. keep, and will outlast any other sharpener. 
Mfg. by T. H. PROSKE, Sold by INGERSOLL-RAND CO. 
Denver, Colo. All over the world. g 











BELMONT 


Air Compressor and 
High Pressure Steam 
w Packing. w 


Made expressly for 
AIR COMPRESSORS. 


Will withstand the extreme 
dry heat of Compressed Air 
and give excellent service on Dry 
Steam, etc. 


Write for sample. 


MANUFACTURED BY 
CLEMENT RESTEIN CO., 
133-139 N. 2nd St., 
PHILADELPHIA, PA., U.S. A. 













STYLE No. 750. 
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SSWANOLEINE”? 
AIR CYLINDER OIL 


A highly efficient and reliable lubricant for 
Air Compressor Cylinders 
manufactured especially for this purpose. 


This oil has been in use on the Air Compressors located at the Hudson 
River Siphon of the Catskill Aqueduct for several months, giving perfect 
satisfaction and showing no deposit of carbon. 


MANUFACTURED BY 


Alden S. Swan & Co. 


WORKS, 138 Front Street CABLE 
ELIZABETHPORT, 
age NEW YORK <ouademy. 

















TheRepublic Rubber Co. 


Manufacturers of 


High Grade Hose 


for Steam, Air Drill, Suction, Water, etc. 
Rubber Belting and ‘Ualves 


FACTORIES 


YOUNGSTOWN, Ohio 


BRANCHES 
NEW YORK w CHICAGO w ST. LOUIS 
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A NOVEL LOCOMOTIVE ROCK DRILL 
AND A REMARKABLE DRILLING 
RECORD 


BY FRANK RICHARDS. 


Successive “new records” made in rock cut- 
ting operations are often not fairly comparable 
with either preceding or succeeding records 
elsewhere made, on account of the differences 
in the conditions under which they are made. 
Thus the rock-drilling record set forth in the 
following may not be properly comparable with 
performances in other cases of rock-drill work. 
But it is sufficiently striking and notable in 
















itself, and may point the way toward more 
efficient methods of wide applicability. 

This record was made in the work of exca- 
vating the Livingstone Channel, a detail of 
the improvement of the Detroit River. Here 
was a straight channel to be cut in rock, 300 
ft. wide, in the bottom of the river. The con- 
tractors for the section in question are Grant, 
Smith & Company & Locker; the work lies 
between Amherstburg, Ont., and Grosse Isle, 
Mich. 

The area to be worked over was enclosed 
by cofferdams at each end, so that the opera- 
tions were entirely “dry.” The entire site was 











LOCOMOTIVE ROCK DRILL. DRILLS DEEP HOLES WITHOUT CHANGING STEELS. 
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commanded by three Lidgerwood cable convey- 
ors movable lengthwise of the channel as the 
work progressed; these conveyed all the ma- 
terial from the excavation and dumped it at a 
sufficient distance on either side. The over- 
lying earth and loose stones were first re- 
moved by the aid of steam shovels, with which 
operation we at present have nothing to do, 
and then there remained a clear surface of 
rock to be excavated to a varying depth up to 
12 ft. and over. The material is a soft lime 
rock running into dolomite and is unusually free 
from seams, making it a comparatively easy 
proposition for the rock drill. ; 

The drilling over the entire surface was 
all done in a single operation to the required 
bottom level. In commencing the drilling what 
might be called a standard equipment was em- 
ployed, consisting of the usual type of rock 
drills, air operated, mounted on tripods and 
requiring two men for each. These drills were 
moved from hole to hole, usually a distance 
of about 8 ft., as required. These, of course, 
required a change of bit for every 2 ft. of 
depth of hole drilled, and a successive reduc- 
tion of gage for each additional steel, so that 
to drill to a depth of 14 ft. and a bottom 
diameter of 3 ins., seven steels would be re- 
quired with 334 or 3 7-8 ins. for the starter. 
The actual average rate of the drills on this 
work was about 46 ft. of hole for an eight- 
hour shift. Four 3 1-4-in. Ingersoll-Rand drills 
were crowded all the time to keep one cable 
conveyor occupied. 

The half-tone herewith shows the arrange- 
ment which has revolutionized all this. It is 
the invention of Mr. C. H. Locker, of the firm 
above referred to. It comprises in fact a 
single rock drill with a carriage and mounting 
and air-power devices which enable it to keep 
at work, actually drilling, as constantly as pos- 
sible and minimize the delays required for 
shifting from hole to hole, for changing the 
steels, and for raising the drill by the feed 
screw when either change is made. This drill 
has largely made its record by avoiding stops, 
just as the big through express trains do. It 
has also the additional advantage of extra 
weight and power, which would not be prac- 
tically available in a drill entirely operated and 
moved about by hand. 

As seen in the half-tone, there is a horizontal 
frame built of heavy timbers and mounted 
upon four wide-tread wheels, those in front 


being on a fixed axle while those in the rear 
are swiveled for steering. There is a vertical 
air receiver or “air dryer,” as they call it, on 
the rear of the platform and in front of this 
is a two-cylinder reversible hoisting engine 
which supplies the power for the several opera- 
tions required. An extension of the shaft car- 
ries a small sprocket-wheel which connects by 
a chain to a larger sprocket driving the front 
carrying-wheel when the machine is to be 
moved. In front is a vertical heavily braced 
gallows-frame which carries the drill. When 
everything is in place the preponderance of 
weight is upon the front wheels, which is as it 
should be, and when the apparatus is in exact 
position for starting a hole the two jackscrews 
seen in front are set down solid upon the rock 
taking most of the weight and holding every- 
thing rigidly in place. The manipulation of 
these jackscrews is the only hand operation 
involved when changes of position are made. 

The drill used in this case is a 5-in. Inger- 
soll-Rand machine (“H2”). The first change 
made in it was to dispense with the usual 
shell or guide in which the drill cylinder trav- 
els up and down by the operation of the slow- 
acting feed screw. In place of the drill shell 
the front of this carriage provides vertical 
guides in which the drill cylinder fits as in its 
original shell, but with a travel of 10 ft. in- 
stead of 2 or 2% ft. The drill is suspended 
by a wire cable of suitable size carried to the 
drum of the hoisting engine, one or two revo- 
lutions of which will raise the drill from the 
bottom to the top of the guides. 

A single steel is used of sufficient length to 
take advantage of nearly the entire vertical 
travel of the drill cylinder. The feed is entire- 
ly by the suspended weight of the drill, a slow 
retrograde movement of the hoisting drum be- 
ing accomplished by a worm gear arrangement 
which can be clutched in or out as required (as 
is also the fast speed for hoisting the drill and 
withdrawing the steel from the hole). Holes 
to a depth of 8 ft. can thus be drilled with a 
Single steel without a stoppage, and the loss 
of gage in the operation is in this rock scarce- 
ly noticeable. For keeping the drill in place 
when starting there is a guide attached to the 
front of the machine and brought down quite 
close to the rock. This guide of course does 
not fit the steel but gives it a little liberty to 
dodge around, while still locating the begin- 
ning of the hole with sufficient accuracy. The 
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front half of this guide is hinged and can be 
swung back out of the way when changing 
steels. 

It is not necessary to describe this apparatus 
any more in detail. It is evidently a crude 
and, in a way, merely an experimental arrange- 
ment; even the air hoisting-engine was home- 
made. The machine is already beisg replaced 
by a carefully designed machine constructed 
entirely of steel and with additional provisions 
for economy and facility of operation. How- 
ever, such as it is it has worked steadily for 
two or three months or more and made as- 
tonishing records. 


The following figures are given by a respon- 
sible and careful observer. On Sept. 23, 1909, 
drilling 3-in. holes, 29 ft. of hole was drilled 
in 55 minutes. This incluuded moving the drill 
four times, the time occupied in moving being 
about 45 seconds each. On another day the 
drill was timed for one hour. Handicapping 
the drill in this case was dull steel and low air 
pressure. Yet the first hole was drilled to a 
depth of 7 ft. 8 ins. in 714 mins., the next hole 
was 6 ft. 6 ins. in 26% mins. and at the 
end of the hour, with five moves, 37 ft. 3 ins. 
of holes had been drilled. 


The following is from another observer: In 
32 mins. it put down three holes, 6 ft. 2 ins., 
7 ft. 2 ins. and 7 ft. 2 ins., and was moved 
three times, leaving it ready for the fourth 
hole, all in 32 mins. In this time there was a 
delay of 4 mins. caused by the driller neglect- 
ing to raise his bar and getting it bent. 


The 6 ft. 2 in. hole in this case from start to 
finish took 5% min. The time of moving, that 
is from when one hole was finished until anoth- 
er was started, was exactly 2 mins. 


The performance of this machine is more 
strikingly expressed, however, by the following 
statement: Operated by two men, it took the 
place of the four tripod drills and eight men, 
and easily kept well ahead of the conveyor at 
all times. Its work compared with the tripod 
drill was approximately as five to one. The 
saving of air consumed has not been investi- 
gated. 


On the new machine a reheater will be in- 
stalled, and also a supplementary compressor 
to generate high-pressure air to follow the 
drill into the hole and blow out the dust. 
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EMERGENCY OXYGEN CUP FOR 
MINERS 


The half-tone here reproduced from the 
Scientific American shows a life-saving ap- 
paratus invented by Mr. Clarence Hall, who is 
in charge of the explosives experiment station 
at Pittsburg. The device is a simple appliance 
which generates sufficient oxygen to sustain 
life for half an hour or so under any condi- 
tions of atmosphere. When it is used in an 
emergency it will guarantee an extension of 

















INDIVIDUAL OXYGEN SUPPLY. 


life for a time extending to half an hour or 
even an hour, while a man is fighting his way 
to the open or awaiting the coming of res- 
cuers. 

Mr. Hall was lighting the lamp of an au- 
tomobile when the idea occurred to him to 
generate oxygen just as the acetylene for his 
lamp was generated, and providing the means 
of supplying the oxygen to miners or others 
whose supply of air fails them. There is in 
the apparatus accordingly a water chamber, 
and below it a compartment filled with so- 
dium peroxide. 

When the emergency rises a stopcock is par- 
tially turned, the water comes in contact with 
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the chemical and oxygen is liberated. It is 
passed through the water, which cools it and 
then it goes to the mouth and nose which are 
covered by a mask such as is fitted to the 
face when gas is administered by a dentist. 
Oxygen may thus be supplied that will keep 
a man going for at least half an hour while 
he fights his way out of gas or smoke. 


Mr. Hall as a representative of the govern- 
ment studied many of the great disasters in 
mines that have occurred in recent years. At 
Mononga, where more than three hundred men 
lost their lives in December, 1907, he found 
that the vast majority of the men had died 
hy slow suffocation long after the explosion. 
Many of these had crawled*for great dis- 
tances on their hands and knees, for the miner 
knows that the best air is near the ground. 
Their trousers were worn through at the knees, 
and their blood marked their trails. Their 
fingers were worn through to the bone from 
crawling. 


Of all men who die in mines, ninety per 
cent. meet death through suffocation. There 
are in the United States 700,000 men who work 
in coal mines. Many of these are daily sub- 
jected to the danger of suffocation. Every 
year 4,000 of them go to their deaths in this 
way. The ordinary safety devices are expen- 
sive. The men cannot have them always at 
hand, even if they could afford the expense. 
The new device can be slipped into the coat 
pocket, and kept with the coat and lunch bask- 
et, always within reach. 

The explosion experiment station which Mr. 
Hall is in charge of, has among other arrange- 
ments a large chamber in which all sorts of 
poisonous gases may be confined, and into 
which men are sent to demonstrate different 
appliances. Various kinds of oxygen helmets 
which will keep a man going for two hours 
were tried out here. 

In this demonstration chamber Mr. Hall 
burned excelsior in the chamber until the 
smoke was so thick that the eye could not 
see four inches through it. Then he donned 
his oxygen-producing device and went in. He 
remained here quite comfortably for fifteen 
minutes. Then the smoke pained his eyes and 
drove him out. The device continued to gen- 
erate oxygen, and other men entered the cham- 
ber with entire safety for more than half an 
hour. ; 


APPLICATION OF ELECTRICITY FOR 
PURIFYING AIR 


BY J. W. BUZZELL, ASSOC. M. AM, SOC, C. E., AND 
WILLIAM H. LARKIN, JR., M. AM. SOC. M, E. 


Notwithstanding the wonderful strides made 
in the reduction of cost and time by the use 
of machinery, mixed concrete is still conveyed 
into place by the same crude, slow and ex- 
pensive methods that existed from the first, 
namely, wheelbarrows, carts, cars, buckets, 
chutes, etc., requiring enormous proportional 
outlays for runs, trestles, railways, engines, 
derricks, and other plant, as well as cost of 
operation and maintenance of same. These 
crude methods have other marked disad- 
vantages. Concrete handled by wheelbarrows, 
carts, buckets, etc., is subject to considerable 
waste and tends to set in transit, particularly 
where transported considerable distances, as is 
frequently the case. Concrete construction is 
often from necessity carried on in cold weath- 
er subjecting the concrete to the danger of 
chilling; therefore, any apparatus that con- 
veys the mixed concrete instantly from the 
mixer into place is particularly desirable. 

With the idea of devising some method by 
which the transportation of the concrete mix- 
ture might be simplified the writers of this ar- 
ticle some years ago started experiments on 
forcing the wet mixture through pipes by 
means of compressed air. The writers were 
then engaged in the construction of a diffi- 
cult piece of concrete work where it became 
necessary to place the concrete by causing it to 
flow through a long length of pipe placed in 
an approximately vertical position. It was 
thought at the time that if the force of grav- 
ity would cause the concrete to flow down- 
ward through the pipe, there was reason to 
believe tat concrete could be made to flow 
through a pipe in any position when acted upon 
by some force other than gravity, such as 
steam or air pressure. 

This conclusion was not arrived at until 
considerable experimenting along other lines 
had been done. The first trials were made by 
attaching the suction end of a large centrifu- 
gal pump to the discharge end of a concrete 
mixer, which scheme proved to be a failure, 
due to the fact that the stone separated from 
the sand and cement and discharged sepa- 
rately. The first encouraging results were 
brought about by attaching a large steam pipe 
to the pump casing, thereby introducing a 
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pressure into the body of the pump which 
acted upon the mass of concrete in it, causing 
it to discharge in a more satisfactory manner. 
These experiments led to the design and trial 
of a cylindrical receptacle provided with a seal- 
able opening at the top for the admission of 
mixed concrete, a discharge pipe and valve 
at the lower end and means for introducing 
pressure at the top. The discharge pipe at the 
lower end led to the place where the concrete 
was to be deposited. Upon applying pressure 
the concrete was instantly forced through the 
pipe and deposited in the same condition as 
when introduced into the receptacle. Many 
minor difficulties were encountered during the 
experiments, which, however, were overcome 
and patents were secured on the process and 
apparatus. 








Fic. 1. 


In order to obtain necessary engineering 
data, other more elaborate experiments were 
conducted using the same type of apparatus 
and covering a period of several months, dur- 
ing which the photographs reproduced in the 
accompanying half-tones were taken. 

The device used in the experiments con- 
sisted of an iron tank (Fig. 1) provided at the 
top with an air-tight gate, on the side with a 
pipe entrance for the compressed air and at 
the conical bottom with an exit pipe for the 
concrete. Concrete was first mixed on a board 
at the top of the hopper and poured into the 
tank through the upper gate which was then 
battened tight. Simultaneously, then, valves 
on the intake air pipe and the outlet concrete 
pipe were opened and the compressed air 
forced the concrete out of the tank through a 
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4-in. pipe, to the point of exit. The 4-in. 
pipe used to transmit the concrete was about 
400 ft. long and contained several 90 degree 
bends and one 180 degree bend with a 4-ft. 
radius. There seemed to be no obstacle to 








the use of a much Rote a had it been con- 
venient at the time and place. 

Tests were carried on with air pressures up 
to 100 lbs. per sq. in., but it was found that 
50 lbs. was the most efficient. Under this 
pressure the concrete mixture was forced out 
of the end of the pipe in a well-mixed mass, 
but at a velocity too great for practical work 
(Fig. 2). To reduce this velocity a nozzle, 
such as showr in Fig. 3, was devised. This 
is simply a plank box with a curved upper cov- 
er which diverts the fast-moving stream of 
concrete and drops it, thoroughly mixed, on 
the ground or, on actual work, within the 
forms. 

The concrete was hand mixed, of 1:3:5 pro- 





FIG. 3. 
portions, and was made with stone up to 2-in. 


diameter. About as much water was used as 
in ordinary reinforced-concrete work, that is, 
it was a fairly wet mixture. 





The main object of these experiments was 
to determine the amount of power necessary 
to convey concrete through pipes of different 
sizes and lengths; and the coefficient of fric- 
tion between the concrete and the pipe so as to 
make possible the use of Bernoulli's Theorem 
in the design of other apparatus. 

Inasmuch as during experiment concrete 
was deposited without difficulty at a height 
of about 100 ft. above the mixer through a 
vertical pipe line it is reasonable to assume 
that it can be conveyed by this means to any 
height that would be encountered in ordinary 
construction. 

The process of making concrete resolves it- 
self naturally into several separate and dis- 
tinct divisions, namely: Manufacture of ce- 
ment; the handling of cement, sand and stone; 
meausring, feeding and mixing the aggre- 
gates; conveying and placing the concrete. 
The invention of the rotary kiln, and numer- 
ous devices for measuring, feeding and mix- 
ing the aggregates, has reduced the cost of con- 
crete to a point where it is now used on all 
classes of construction. Inasmuch as the great- 
est factor in the present cost lies in the con- 
veying and placing of the concrete it would 
seem that these experiments in pneumatic con- 
veying offer a solution of the problem of still 
further reduction in cost, as statistics obtained 
during these experiments show that on works 
of even moderate magnitude concrete can be 
conveyed by pneumatic means for less than 10 
cts. per cu, yd.—Engineering News (slightly 
abridged). 





APPLICATION OF ELECTRICITY FOR 
PURIFYING AIR 

New applications of electricity are being dis- 
covered daily but not every new application 
is of such interest or importance as one re- 
cently developed for purifying the air of 
reading rooms, theatres and other close places 
where large numbers congregate. The appa- 
ratus referred to is the ozone generator made 
by the National Air Filter Co., Chicago, a 
large installation of which was recently made 
in the Chicago Public Library to purify or 
ozonize the 10,000 cubic feet of air per min- 
ute that is forced into the main reading room. 
Dr. W. A. Evans, health commissioner of 
Chicago, declared that the air in the library 
building prior to the installation of the ap- 
paratus was entirely unfit for use, being foul 
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and dangerous, and probably no other build- 
ing in the city has been subjected to more con- 
demnation because of its defective ventilating 
system than it. After the installation of the 
ozonizing apparatus it was found that the main 
reading room was completely deodorized, the 
air being freed of that disagreeable and dele- 
terious odor which for years had so thor- 
oughly permeated all papers, books, furnish- 
ings, etc., in this large room. The fresh 
sterilized “mountain” air in the room reduced 
the humidity during the hot, oppressive days 
of summer, and greatly increased the comfort 
of the readers and employes. The installation 
renders the disinfecting of all books, peri- 
odicals, papers, etc., on the shelves, racks, ta- 
bles, etc., an automatic process, keeping them 
constantly in a hygienic condition. 

The ozone generator is installed in the large 
air duct and measures 6 feet high, 11 inches 
thick and 1 foot wide; it consumes 6.5 am- 
peres of current per hour while ozonizing 
15,000 cubic feet of air per minute. A con- 
nection is made with a feed wire of 110 volts 
to a step-up transformer which discharges a 
current at a potential of 7,000 volts. The 
high-tension current feeds into a series of 
electrodes made in the form of ordinary hair- 
brushes. A static electrical discharge is main- 
tained playing against a series of glass plates. 
Through this blue electrical discharge of 7,000 
volts, air is forced, the result being that all 
bacteria, germs, etc., are electrocuted. When 
the filtering electrodes become dirty or clog- 
ged they are simply rubbed together and 
cleaned as one would clean an ordinary hair 
brush. The generator is placed between the 
fan and the spray of water used in washing 
the air, to prevent losing the ozone which the 
water would otherwise naturally take up. 

The low consumption of current and conse- 
sequent low maintenance cost makes the ozone 
generator feasible for purifying the air of 
shops, mills and factories where difficulty is 
experienced in supplying air in large volume 
free from odors. It is of commercial im- 
portance for preserving and restoring food and 
other products affected by odors or quickly 
tainted by decay. Ozone has been found to 
completely deodorize stale milk, cream, butter 
and other creamery products, and other uses 
for the process are constantly being discovered, 
It is heing used for aging wine, curing tobac- 
co, tanning hides, purifying water, etc—Ma- 
chinery. 
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COMPRESSED AIR FOR CLEANING 
AND PAINTING METAL 

The following we take from a report by Mr. 
George L. Fowler to the American Bridge and 
Building Association. It will be seen that the 
writer strenuously objects to the use of com- 
pressed air for the painting operation, giving 
substantial reasons for his objections, which 
are all based upon the moisture in the air, and 
it would seem that if the air were dried by 
any means it might still be satisfactorily em- 
ployed. 

I have found, he says, the air spraying sys- 
tem of painting to be very injurious to the 
durability of oil paints. Paint can be laid by 
this process quite smoothly, but it will not 
last. The reason is a simple one: 

Air always contains more or less moisture 
in suspension and the warmer the air, the 
greater the quantity that can be so held. 
Hence, an atmosphere that may be warm will 
be perfectly clear, even though the amount of 
contained moisture may be very high. But, if 
that air is cooled, clouds and fogs immediately 
appear because of the precipitation of the 
moisture. 

This is what happens in painting with com- 
pressed air. The warm compressed air is 
usually pretty well saturated with moisture. 
As it leaves the spraying nozzle, it at once ex- 
pands and, in so doing, its temperature falls, 
and some moisture is precipitated. This mois- 
ture is, at the time, intimately mingled with 
the particles of paint and is thus imprisoned 
in the film that is formed on the surface. The 
result is moisture in the body of the paint and 
rapid deterioration. 

For cleaning, that is by sand blasting, there 
is nothing that equals it. In fact, I know of 
no other way in which a surface can be prop- 
erly prepared. Wire brushes simply cannot re- 
move the rust and, even if they could, they 
would leave the surface so covered with a 
fine dust, that any paint laid over it would 
have the elements of its own destruction em- 
bedded in it. But the residue of rust is the 
principal evil to be guarded against. For ex- 
ample: In some of my investigations I had 
subjected a paint to an action for several 
months without apparent injury other than a 
dulling of the surface gloss. It appeared to the 
eye to be in proper condition for repainting. 
Before doing this, however, I examined it un- 
der the microscope and found it to be totally 


COMPRESSED AIR MAGAZINE. 








5521 


unsuited for repainting. I found that minute 
blisters had arisen on the surface and that 
many of these had burst, leaving a small 
crater-like hole in the center. This hole was 
about I-2000 in. in diameter, but down in the 
bottom of it I could see the red rust that 
had formed on the bared metal. If, then, the 
plate had been repainted, there would have 
been a rapid deterioration of the surface and 
for no apparent reason. You can see, then, 
that this serves as an explanation why it so 
frequently happens that the repainting of a 
structure with the same paint originally used is 
so unsatisfactory while the original painting 
was all that could be desired. Scraping and 
using a wire brush cannot get at these mi- 
crobes of deterioration,.as they may be called, 
and I know of nothing but sand-blasting with 
compressed air that will. 





A VERTICAL CROSS COMPOUND 
STEAM AND DUPLEX TANDEM 
TWO STAGE AIR COM- 
PRESSOR 
The half tone and the large line cut here 
reproduced from The Engineer, London, show 
the essential features of an interesting air 
compressor recently built by W. H. Bailey & 
Co., Limited, Manchester. The air and the 
steam cylinders are here combined in such a 
way that the whole may be operated together 
as a compound machine or either side may be 
operated separately. The steam cylinders be- 
ing mounted above the air cylinders, their ex- 
pansion and contraction do not affect the air 

cylinders or other parts of the machine: 

While the steam cylinders are, of course, 
removable, the air cylinders also can be en- 
tirely removed without disturbing the steam 
cylinders. Both the steam and the air cyl- 
inders have piston valves. The point of cut- 
off for the steam to the high pressure cylinder 
is governed by a combination of the running 
speed and the air pressure, and it can be 
adjusted while the machine is running by a 
variable expansion gear. 

There is a separate eccentric for each steam 
and each air cylinder. Free air is drawn into 
the space on top of the differential compres- 
sor piston through the upper port, the piston 
valve being above the port at the time. When 
the air piston arrives at the end of its stroke 
the piston valve in descending closes the top 
port, and on the return stroke the air drawn 
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CROSS COMPOUND STEAM AND TWO STAGE AIR COMPRESSOR. 


in as above mentioned is compressed on the 
up-stroke of the large piston to about 27 Ib. 
per square inch. The piston valve then des- 
cends, and the top port is uncovered to allow 
the compressed air to flow past the spring 
valve at the top to the intercooler. This con- 
cludes the first stage of the operation. The 
air next passes from the intercooler to the 
suction side of the small high-pressure end of 
the piston, which is an annular space repre- 
senting the difference in the diameters. When 


the piston descends, the second and final stage 
of compression to 100 lb. per square inch is 
effected. A movement of the piston valve next 
allows the compressed air to be discharged into 
the delivery pipe. There are three fixed points 
in the compression cycle, namely, the opening 
of the inlet, the closing of the inlet, and the 
closing of the discharge, which are positively 
and mechanically controlled. The opening of 
the discharge, which is the only variable point 
in the cycle, is controlled by an automatic 
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spring valve, which, however, is relieved of the 
necessity of quick and therefore noisy clos- 
ing. During the suction stroke of either pis- 
ton, the lower or the upper valve occupies the 
space between the cylinder port and the spring 
valve, reducing clearance to a minimum by 
discharging the compressed air left in the space 
through the delivery valves. The makers claim 
that the proportions of the cylinders are such 
that the load is equal for both strokes. Com- 
putations based upon the mean effective pres- 
sures in the air cylinders make the work for the 
down-stroke much the greater, but this is 
compensated for by the unbalanced weight of 
the reciprocating parts. The bearings and 
connecting-rodends are lubricated by means of 
a pump, which circulates the oil, and the cross- 
head of the differential air piston on each side 
is oiled by the special telescopic pipe fitted in 
the cover of the cylinder, as shown in the de- 
tail sectional view in the cut. 

This compressor was for some reason built 
to metrical measurements, the following being 
the principal dimensions: 

H. P. steam cylinder....400 mm. dia. 

L. P. steam cylinder....600 mm. dia. 

Differential air pistons..515 and 415 mm. dia. 

Ne ls cle ee a lied 450 mm. 

Capacity, 950 cubic feet of free air per minute 
when running at 155 revs. per min. 

Volumetric efficiency ...93 to 96 per cent. 

Mechanical efficiency ...88 per cent. 





AIR BRAKE PUMP EXHAUST CHANGE 

On all locomotives the air brake pumps are 
operated by steam, and it has been the prac- 
tice to conduct the exhaust steam from the 
pumps to the smoke box, to which the stack 
is attached, and then to release, causing a draft, 
the use of the main exhaust in the same way 
being an important function, when traction 
power is required. Considerable work is done 
by the brake pumps when the locomotive is at a 
standstill or when the train is running down 
grade, the steam then used often saving the 
safety valves from blowing off, while any in- 
crease of draft under those conditions is, of 
course, wasteful of fuel. On one hundred and 
fifty locomotives of the Lehigh Valley Rail- 
road the brake pump exhaust has recently been 
changed to deliver outside instead of inside the 
smokestack. Tests show that the company is 
saviyg about 1,000 pounds of coal per locomo- 
tive on the descent of the grade from Glen 
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Summit to Penn Haven Junction, twenty-six 
miles. 





CONCRETE SHAFTS THROUGH 
QUICKSAND* 


SMITH SHAFT. 


The Cleveland-Cliffs Iron Mining Co., in the 
spring of 1907, made preparations to sink a 
timber drop shaft, near Princeton, Mich., and 
knowing the ground to be saturated with wa- 
ter, it was thought advisable to make a few 
tests. Several 6-inch pipes perforated most of 
their length were sunk a number of feet into 
the ground at the proposed site of the shaft, 
and two special Cameron pumps were con- 
nected to some of these pipes. Pumping was 
then started and continued for some time, a 
careful observation being exercised on the 
height of the water in one of the pipes which 
was not connected to the pumps but was left 
open for this purpose. Continuous pumping 
lowered the level of the water so little that the 
mining company concluded that it would be 
a difficult operation to sink a shaft by the or- 
dinary drop-shaft methods, and a contract was 
entered into with the Foundation Company, 
of New York, for a reinforced-concrete shaft 
of rectangular cross-section, 15 ft. 4 in. X I1 
ft. 4 in. The Company decided to use the pneu- 
matic caisson, or compressed-air system, in 
sinking this shaft. 

Plans were submitted and accepted by the 
mining compnay for a_ reinforced-concrete 
shaft. The specifications required principally 
that the shaft should be carried down plumb 
and water-tight, and that when the ledge was 
reached a water-tight joint should be effected 
between the shaft and the ledge, and the con- 
tract allowed 90 days for completion. 

In dimensions the shaft was 21 ft. 4 in. X 
17 ft. 4 in. outside, with walls 3 feet in thick- 
ness at the bottom and 1 ft. 6 in. at the top, 
and the concrete was started on top of a tim- 
ber shoe or cutting edge which consisted of 
two layers of 12 in. X 12 in. fir timber, beveled 
on the inside, the bottom stick being shod with 
a heavy angle bar, the whole being strongly 
bolted horizontally and vertically, tying all the 
timber firmly together. The walls were of 
concrete strongly reinforced with 1%-inch 


*Condensed from a paper by Frederick W. 
Adgate, Chicago, IIl., before the Lake Supe- 
rior Mining Institute. 
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and 1-inch square steel bars spaced 6 inches 
to 8 inches vertically and about 18 inches hori- 
zontally. The hofizontal reinforcement was 
designed to take the earth and water pres- 
sures, while the vertical rods mainly prevented 
the lower sections of the walls from pulling 
away from those above during sinking opera- 
tions. These vertical rods passed down through 
the timber cutting edge, anchoring same to 
the concrete walls. Six feet above this cut- 
ting edge, and notched into the concrete wall, 
was the deck, or roof, of, what is familiarly 
called the working chamber. It is of course 
necessary in using the pneumatic process’ to 
confine the air to make its use effective. This 
is accomplished in shaft work by building a 


eroof or cover over the inside of the shaft, 
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lock, which was devised and patented by D. 
E. Moran, of the Foundation Company. A 
hole 3 feet in diameter was cut in the timber 
deck, which established a communication be- 
tween the working chamber below the deck to 
the man-and-material shafting above the deck. 

The cutting edge was first assembled at the 
surface of the ground and the inside forms for 
the first 10 feet built on top. All other forms 
were built apart from the shaft in sections 6 
feet high and of interchangeable design. The 
form material was 2” X< 8” tongued-and-groov- 
ed plank. After the forms had been placed 
and concreted to a height of about 18 feet, sink- 
ing without air was resorted to until water 
was encountered, at a depth of about 5 feet 
from the surface. Air was then pumped into 











CIRCULAR CAISSON WITH CUTTING 


strong enough to withstand and hold any re- 
quired air pressure. This roof, or deck, as it 
is technically called, may be located at a point 
near the bottom of the shaft or higher up as 
convenience may dictate. 

After the shaft was on the ledge and a 
tight joint made with the ledge, the air pres- 
sure was removed, and then, owing to the man- 
ner in which the deck was notched into the 
walls, it was readily pulled out, and the notch 
concreted flush with the walls. 

In the center of the shaft and bolted on to 
the upper side of the deck was the man-and- 
material shafting, which consisted of steel sec- 
tions % in. X 48 in. diameter bolted together 
and supplied with vertical ladders bolted to 
the inside and éxtending from the deck to 
the surface of the ground. The 48-inch steel 
cylinder was surrounded by the Moran air 





EDGE IN COURSE OF CONSTRUCTION. 


the working chamber until the water had been 
displaced after which men were sent into the 
shaft, and excavating began. The material was 
shoveled into a bucket, hoisted up through the 
man-and-material shaft to the air lock; the 
contents dumped into small cars and removed 
some distance from the shaft where it was used 
to level up the ground. The bucket was re- 
turned to the working chamber for another 
load. On account of the slow-setting quali- 
ties of the cement, only one gang of men was 
required to excavate from 4 p. m to 12 o'clock 
midnight, in order to keep pace with the erec- 
tion of the concrete which was carried on 
during the day. s 

To keep the shaft lining above the ground at 
least 18 feet all the time, required the use of 
three sets of concrete forms, the lower set: be- 
ing removed as it reached the ground, and 
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replaced at the top as the material was re- 
moved from the interior of the shaft and from 
under the cutting edge. The shaft sank of its 
own weight until it had reached a depth of 
approximately 40 feet when it became neces- 
sary to apply additional weight. The only 
available weight at that time was wet sand. 
This was loaded upon the deck in the interior 
of the shaft and increased from time to time. 
The shaft went down steadily until it reached 
solid rock on December 7, exactly I month 
from the time air was first applied. The rock 
was first encountered in one corner of the 
shaft and proved to have a slope of 3 feet 6 
inches in 20 feet, and in order to make a 
water-tight joint, it was necessary to level off 
this rock and then go down about 2 feet 
further in order to get below a seam in the 
rock. The rock excavation was accom- 
plished under air pressure; blasting was re- 
sorted to as in ordinary open excavations. 


The rock excavation was completed January 
5, 1908. The inside top timber comprising part 
of the cutting edge was then removed and the 
walls concreted to the rock, thus presenting a 
solid masonry face from ledge to surface. This 
joint was tied to the rock ledge with steel dow- 
els and to the walls above by means of bolts 
projecting and which had previously held that 
part of the cutting edge which was removed 
and replaced by concrete. Air pressure was 
maintained on the shaft for 3 days after the 
completion of the joint to allow the concrete 
forming the joint ample time to set before sub- 
jecting it to the outside water pressure. The 
air pressure was then gradually reduced to 
zero. Subsequent inspections showed that the 
shaft developed a leakage of about 6 inches 
of water (650 gallons) in 24 hours, most of 
it coming through the rock ledge at the bot- 
tom, some little percolating along the wires in 
the walls above, which had been used to hold 
the concrete forms together. Absolutely no 
water, not even a seepage, was discernible 
through the joint. This was all that could be 
anticipated or hoped for, and I have since been 
informed that most of the leaks have dried 
up. 

After sinking operations were completed, and 
the temporary weight of wet sand together 
with the deck was removed, holes were drilled 
into the walls and heavy cast-iron brackets 
bolted against the same. These brackets car- 
ry horizontal channel irons dividing the shaft 





into compartments for skips, cage, and a pipe 
and ladderway. It is further proposed to 
sheath these compartments with corrugated 
iron or similar fireproof material. 

KIDDER SHAFT. 


After the successful completion of the Smith 
shaft, the Cleveland-Cliffs Iron Co., entered 
into another contract with the Foundation 
Company to sink the Kidder shaft which is lo- 
cated in the same district. Here the conditions 
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TOP OF KIDDER SHAPE CAISSON. 

are somewhat different. The general char- 
acter of the overburden is the same, but deep- 
er, and the foundation rock is more broken up 
and seamy. It was decided that a circular 
shaft was best adapted to this particular site. 

Plans were accordingly drawn for a rein- 
forced concrete structure of a circular cross- 
section, being 24 feet in outside diameter and 
having an inside diameter large enough to 
provide a rectangular space of 14 ft. Io in. 
xX 10 ft. 10 in. The walls of the shaft were 
built upon a steel shoe, 24 feet outside diame- 
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ter, where it was riveted to a steel cone plate 
on the inside, the slope of which extends up 
to a height of 10 feet, making the working 
chamber, or caisson, conical in shape and 
providing a circular opening at the top of the 
chamber, or cone, of a diameter of 10 feet, 
to the top of which are bolted steel sections 
of 10-foot diameter, which are carried up 
section by section as the structure sinks, and 
through which was operated a_ clam-shell 
dredge. This dredging cylinder also acted as 
a wall of the caisson while sinking operations 
were conducted by the pneumatic process. 

The general plan of sinking the Kidder shaft 
was as follows: The shaft was erected some 
15 feet in height and two sections of the 
dredging cylinder connected to the top of cone 
plates; a clam-shell dredge was then lowered 
through the 1o-foot dredging shaft into the 
bottom where digging operations began. As 
the clam shell displaced the material, the shaft 
settled by its own weight. Care had to be 
taken to build on the top fast enough to always 
keep the top of the structure several feet 
above the surface. This plan of sinking was 
followed until the shaft had reached a depth 
of 87 feet below the surface, where a stratum 
of very hard clay was discovered which the 
dredge refused to handle. A steel deck or 
roof was then bolted on to the top of the 
dredging shaft. This deck in turn supported a 
Moran air lock and the shaft was now equip- 
ped for compressed-air operations which were 
immediately begun and the shaft carried down 
to the ledge which was found to be 104 feet 
from the surface. The ledge was so broken 
up and seamy that it was found necessary to 
take the shaft 9 feet into the ledge, making 
a total excavation of 113 feet from the bottom 
to the collar of the shaft, or 113 feet below 
water elevation. 

The cutting edge or shoe, the inside of which 
forms the conical space at the bottom of the 
shaft, deserves further mention. It weighs 
approximately 40,000 pounds and is made if 
three horizontal sections, and each section is 
made up of 12 plates of %4-inch steel, joined 
to the succeeding section by a lap-riveted joint. 
On the outside of the bottom, there is a steel 
plate 30 inches high by % inch thick that forms 
the base of the cylinder and the outside form 
of the wall of the shaft to which the steel 
brackets and plates which form the cone are 
attached. The angle, or slope of the cone on 
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the inside, with the outside of the shaft is made 
the shape of the brackets. This slope is the 
ratio of 7 to 10, or about 40 degrees, with the 
vertical or sides of the shaft. These brackets 
are riveted to the heavy outside plate and to 
all the plates forming the cone. There are 12 
of these brackets and they are made in two 
parts bolted together, so that one part is read- 
ily detachable. from that part of the steel work 
which necessarily remains in the concrete and 
forms part of the permanent wall. In the con- 
struction of the walls of the shaft, two sets 
of forms were used, one on the outside and 
one on the inside. The outside form is made 
of three sections 5 feet high and 24 feet in 
diameter. Each section is in turn made up of 
six plates of %-inch steel bent to a 12-foot 
radius on the inside, on all four sides of these 
plates 4-inch angles are riveted to make the 
necessary connections of the several pieces to 
make the circle and also to connect the sec- 
tions one to the other to make the wall con- 
tinuous, proper bolt holes being punched at 
certain intervals in the angles to make this 
possible. The inside forms were also made in 
three sections, each section being constructed 
from 2 in. X 6 in. tongued-and-grooved pine 
held together by three sets of 4 in. X 4 in. X 
14 in. angles bent to the radius that will give 
the necessary thickness of the wall at the vari- 
ous depths of the shaft. ? 

The thickness of the walls of the shaft var- 
ies, of course, with the depth the shaft has to 
go and the pressures that will come on the 
wall. In the case of the Kidder shaft, the 
wall at the top is 2 feet thick, down to a 
depth of 17 feet. It is there increased to a 
2’ 6” wall, to a depth of 50 feet, then increased 
to a 3-foot wall at this point and carried to a 
depth of 82 feet and is there increased to a 
3° 6” wall and carried with that thickness to 
the bottom, 113 feet below the surface. 

In order to sink the Kidder shaft to the 
depth it finally went, it was necessary to use 
375 tons of pig iron in order to overcome the 
excess of friction encountered and the up- 
ward pressure of the compressed air over and 
above the weight of the structure itself. 

At a point 87 feet below the surface, a very 
hard stratum of clay some 2 feet thick was 
discovered. After dredging some hours with- 
out much success the clay was penetrated at 
one point only and the quicksand which un- 
derlies the stratum of clay started to run into 
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the interior of the shaft, causing a run-in or 
slump of the ground on the outside of the 
shaft at one point only, which extended to the 
surface and threw the shaft some 6 inches 
out of plumb. Dredging was then abandoned 
and the shaft equipped to carry on further 
sinking operations by the pneumatic process. 
This method was used until the completion of 
the shaft. When the shaft had been sunk into 
the ledge some 9 feet a concrete joint was con- 
structed similar to that described in the 
Smith shaft. 

The maximum air pressure used on the 
Kidder shaft was 45 pounds above atmos- 
phere. This is about the limit of human en- 
durance and very dangerous to the men em- 
ployed inside the shaft. At the greatest depth 
two shifts of 40 minutes each constituted a 
‘day’s work, and while no fatal effects fol- 
lowed, three of the men are to-day suffering 
from partial paralysis and will never wholly 
recover from its effects. 





MEAN EFFECTIVE PRESSUREIN AIR 
COMPRESSION 
We reproduce on the opposite page, from a 
recent issue of the American Machinist, a di- 
agram which, under all conditions which occur 
in the adibatic compression of air affords the 
simplest means yet devised, or we might say, 
likely to be devised, for ascertaining the mean 
effective pressure in the cylinder for the en- 
tire operation, and from that, of course, also 
the horse power. The diagram was calcu- 
lated and plotted by Mr. Ward Raymond, as- 
sistant chief engineer at the Phillipsburg plant 
of the Ingersoll-Rand Company. 


The diagram is, of course, immediately and 


clearly intelligible to the trained engineer and 
to the well informed student, but we think 
that a word or two of explanation more than 
was given with the original publication of the 
diagram may make it available to a still larger 
number who are normally more expert in other 
lines. 

The four curves of the diagram are, in fact, 
four separate portions of a single curve 
brought together upon a single sheet for com- 
pactness in publication rather than for con- 
venience in use. The entire curve is shown on 
a much smaller scale in Fig. 1. The section 
lines in this cut correspond to the larger sec- 
tion lines only of the other diagram. In this 
cut all the figures indicating the lines are in 
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THE ENTIRE CURVE. 
regular sequence. In the large diagram the 
figures belong only to the curve nearest which 
they are located, and do not apply in any 
way to more than the one curve. 
The diagram embodies the solution of the 
expression: 


M E P = 3.46 P, (R°-**® — 1). 
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MEP refers to mean effective pressure 
developed in the air cylinder; P, is the abso- 
lute initial pressure, which in the case of an 
air compressor is usually atmospheric; R is 
the ratio of compression, or the absolute dis- 
charge pressure divided by the absolute initial 
pressure. Knowing the value of R from the 
conditions of the problem, we find directly 
from the diagram the corresponding value of 
the rest of the expression, namely, 3.46 
(R°-” — 1), and multiplying this factor by the 
absolute initial pressure, gives at once the mean 
effective pressure. The four following ex- 
amples will serve to show the simplicity of the 
operation : 

1. Assume single-stage compression from 
the atmosphere to 60 pounds gage pressure. R, 
the ratio of compression, will be (60 + 14.7) 
+ 14.7, or 74.7 + 14.7 = 5.08. Examining 
the diagram we find that the vertical line 
marked A contains the value of R = 5.08. 
From the curve at this point we find that the 
value of the factor for which we are looking 
is 2.082. In the case of this problem the initial 
pressure is atmospheric, or 14.7 pounds per 
square inch absolute. 
we have a mean effective pressure developed 
in the air-compressor cylinder of 30.6 pounds 
per square inch, based on adiabatic compres- 
sion. This is the true theoretical adiabatic 
M EP exerted against the piston and it is not 
necessary to deduct the back pressure from this 
as in the case of the usual steam formula. 

In most compressed-air problems the mean 
effective pressure is not wanted so often as the 
indicated horsepower per 100 cubic feet piston 
displacement per minute, and in all cases this 
can be found by dividing the mean effective 
pressure by 2.29. For the case in point, di- 
viding 30.6 by 2.29, we have 13.4 indicated 
horsepower developed in the air cylinder per 
100 ctibic feet of piston displacement per min- 
ute. Dividing this by 100 and multiplying by 
the piston displacement per minute of the com- 
pressor, we have the total indicated horsepower 
in the air cylinder in question. 

Say that the compressor cylinder was 24 in. 
diameter by 30 in. stroke at 60 revolutions per 
minute; then the free air capacity would be: 

24° + 7854 + 5 + 60 + 144 = 942 cu. ft. 


per min. Then 9.42 X 13.4 = 126 theoretical 
horsepower. 
2. If the compression were single-stage 


from atmosphere to 100 pounds the value of 
R would be 





Multiplying 2.082 by 14.7« 
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114.7 -- 14.7 = 7.81. 

From the diagram we find that the vertical 
line containing R = 7.81, crosses the line of 
the diagram at the point marked B, corre- 
sponding to a factor value of 2.82. Multiply- 
ing this factor by the initial pressure 14.7 
pounds, absolute, we have an answer of 41.4 
pounds per square inch MEP developed in 
the air cylinder. Again, dividing this by 2.29 
we have 18.1 indicated horsepower developed 
per 100 cubic feet of piston displacement per 
minute. 

3. For compound compression we have only 
to remember that with theoretical conditions 
the horsepower of the low-pressure and the 
high-pressure cylinders should be alike, giving 
the minimum total power developed. In prac- 
tice air compressors are designed so that this 
is approximately true. The curves and all 
the formulas are, of course, based on theo- 
retical adiabatic compression, and therefore 
we are correct in assuming that the horsepow- 
ers in each of the two stages of compression 
are equal. If the horsepowers are equal this 
means that the ratios of compression in the 
two stages also are equal, and consequently 
the ratio of compression in each cylinder for 
compound compression will be the square root 
of the total ratio of compression. 

From atmosphere to 100 pounds pressure we 
have already found that the total ratio of 
compression is 7.81. The square root of this, 
or the ratio of compression in either the low- 
pressure or the high-pressure cylinder, is 2.8. 
Entering the diagram we find that the line cor- 
responding to the value of R = 28 crosses 
the factor line in the diagram at the point 
marked C and corresponds to the value of the 
factor 1.204. Multiplying 1.204 by the 
initial pressure 14.7, we have the mean 
effective pressure in the low-pressure cylinder 
17.7 pounds per square inch. Dividing 17.7 
by 2.29, we have the power in the low-pres- 
sure cylinder, 7.73 indicated horsepower per 
100 cubic feet of displacement of this low- 
pressure cylinder. As this must be half of 
the total compressor horsepower of the com- 
pound compression, we have 15.46 indicated 
horsepower total for the two stages per 100 
cubic feet of displacement per minute. Di- 
viding this by 100 and multiplying by the low- 
pressure cylinder displacement in cubic feet 
per minute we would have the total indicated 
horsepower of the compressor. in question. 
This process may be carried through three, 








COMPRESSED AIR MAGAZINE. 


four, five or any number of stages of com- 
pression. All that needs to be remembered 
is that for multiple-stage compression the 
horsepower in all the cylinders is supposed 
to be equal; therefore finding the horsepow- 
er in the low-pressure cylinder we can mul- 
tiply this by the number of stages or cylin- 
ders, giving us the total horsepower of the 
compressor. In order that the horsepowers 
shall be equal, the ratios of compression in the 
various stages must be equal and consequently 
for compound compression; must be equal to 
the square root; for three-stage the cube 
root and for four-stage the fourth root of the 
total ratio of compression. 

"4. Assume three-stage compression to 1000 
pounds pressure. The value of R, the ratio 
of compression, will be 1014.7 divided by 14.7 
or 69.2 compressions. With equal horsepower 
in each stage the ratio of compression in each 
stage and consequently in the low-pressure cyl- 
inder, will be the cube root of 69.2, or 4.11, 
and in the diagram we have the value of 4.11 
for R marked D. For this value of R the dia- 
gram gives us the factor 1.75. Multiplying 
1.75 by 14.7 we have 25.7 pounds per square 
inch mean effective pressure in the low-pres- 
sure cylinder. Dividing this by 2.29 we have 
11.22 indicated horsepower per 100 cubic feet 
per minute, displacement of the low-pressure 
cylinder. 

This is the horsepower in the first stage, 
also in each of the succeeding stages; con- 
sequently multiplying this figure by the num- 
ber of stages, namely, three, we have a total 
horsepower for the compressor of 33.7 indi- 
cated horsepower per 100 cubic feet piston dis- 
placement of the low-pressure cylinder of the 
compressor per minute. This divided by 100 
and multiplied by the piston displacement of 
the low-pressure cylinder per minute will give 
the total theoretical horsepower of the com- 
pressor. 





METHANE FROM COAL SEAMS AS 
FUEL 


Information respecting a very interesting 
utilization of the dreaded explosive hydrocar- 
bon of coal seams, methane CH,, has recently 
become available from the Frankenholz Col- 
liery of the Frankenholz Bergwerks-Gesell- 
schaft, near Mittelbesebach, in Rhenish Bavar- 
ia. The mine has a depth of 500 metres, and 
before attacking the coal seam at that level it 
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was deemed advisable to bore to a depth of 50 
metres in order to see whether much gas might 
have to be dealt with. When this was done a 
great deal of gas escaped under considerable 
pressure, and a pipe-line of 1,500 metres length 
(nearly 1 mile) was taken up to the surface. 
This was in February, last year. As the pres- 
sure of the gas was still 12 atmospheres in 
June, 1908, the Dingler Maschinenfabrik A. G., 
of Zweibriicken, was asked to fit the Lanca- 
shire boilers of the colliery for burning this 
methane. In order not to waste any of the 
heating surface of the two internal furnaces, 
and to secure a complete combustion of the 
methane, the following arrangement has been 
adopted. 

Two combustion chambers, consisting of two 
cylinders placed alongside one another, have 
been constructed in front of the boiler, each 
chamber communicating through a neck of 
smaller diameter than the combustion cham- 
ber with the internal furnace. The gas is in- 
troduced through the front of the cylinder by 
a central pipe, inside which a small air-pipe has 
been provided. The main air feed is, however, 


“through a crescent-shaped inlet, closed by an 


adjustable slide. The front of the chamber 
is further fitted with a door; through this door 
a torch is introduced before the gas admission 
valve is opened, lest any explosive mixture col- 
lect in the internal furnace. The combustion 
chambers are built of firebrick, and a layer of 
asbestos is interposed between the outside of 
the firebrick and the cylindrical iron shell. The 
gas is very fairly pure methane, containing 
about 8 per cent. of nitrogen, traces of oxygen, 
and some water vapor. As far as possible this 
vapor is condensed in the pipe-line of 6 1-2 in. 
internal diameter, which is for this purpose 
provided with cylindrical condensers. Two 
methane boreholes supply sufficient. gas for two 
boilers, each of 700 square feet heating surface, 
and 40 kilogrammes of steam are produced 
per square centimetre of heating surface per 
hour (about 9 lb. per square foot.) The tem- 
perature of the flue gases leaving the boiler 
furnace does not exceed 280 deg. Cent. (530 
deg. Fahr.) We have not yet received any ex- 
act determination of the gas consumption; but 
it is estimated that the methane burned is cal-- 
orically equivalent to about 16 tons of average 
quality coal per 24 hours. We understand that 
it is intended to resort to further boring, with 
the object both of increasing the safety of the 
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mine and of utilising the methane gas. In 
several of our mines the escaping methane is 
used for illumination; but we are not aware of 
any case of burning the gas for the purpose of 
generating steam. 





HOMEMADE PRESSURE REGULATOR 

The pressure regulator described herewith 
was designed to regulate a compressed-air oil- 
ing system, but by using heavy glass and brass 
connections the instrument can be used on 
higher pressures. 

The regulator consists of a U-shaped glass 
tube % inch in diameter. Glass cups are fit- 
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PRESSURE REGULATOR, 


ted on the ends, as shown. As fusing a wire 
into a glass tube requires platinum wire and, 
no little patience, I made the cup connections 
very secure with corks and wax, as the draw- 
ing shows. This makes the ends the strongest 
part of the cups. Two No. 20 rubber-insu- 
lated copper wires are inserted through holes 
in the cups, and sealed in after being adjusted 
to the desired pressure and cut to the same 
length. Each wire must be scraped bright % 
inch on the end. 

A brass tube also enters the top of the right- 


hand cup and is connected to the air space in 
the oil reservoir. In the regulator which I 
made, a valve was placed just above the cup, 
a nipple connecting the cup and valve. 

Fig. 2 shows the electrical connections, which 
run to a solenoid O. The solenoid was taken 
from an old arc lamp, and has considerable 
lifting power. If the screw on the back of the 
stop cock S is loosened and the valve well 
oiled, no trouble will be experienced in mak- 
ing the solenoid operate the cock. A trip 
magnet M allows the arm A to fall and cut 
off the air supply when the circuit at the regu- 
lator is closed. 

A glance at the diagram will show the prin- 
ciple of operation; a rise of pressure above a 
certain value forces the mercury up in the left- 
hand tube, closing the circuit X and shutting 
off the air supply. A drop in pressure will 
cause circuit Y to energize the solenoid, open- 
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REGULATOR AND CONNECTIONS. 


ing the air valve. A little oil on the mercury 
surfaces will prevent sparking. 

On high pressures the left-hand cup must be 
sealed at the top; on low pressures the top may 
be left open and the scale calibrated as fol- 
lows: Open both ends of the tube to the at- 
mosphere and, taking the mercury level as 
zero, make divisions I inch apart; each divi- 
sion then represents approximately 1 pound 
per square inch. For feet of water the divisions 
should be 7/16 inch apart, each division rep- 
resenting 1 foot of water. 

The easiest way to make a cut-out switch 
that will open the circuit as soon as the valve 
changes is to fasten a blade of copper B to the 
arm A. Then the current cannot be restored 
until contact is made on the opposite side. 

In case the apparatus is used for a water- 
tank regulator, the scale divisions may be 
made 4/5 inch apart, each division represent- 
ing one foot of water. For this use it is bet- 


FIG. 2. 


























ter to make the U-tube 18 inches or more in 
length—R. S. Seese in Power and the En- 
gineer. 





HUMID AIR TROUBLE IN A STEAM 
HEATING SYSTEM 


BY A. J. DIXON, 


The heating system in a populously ten- 
anted public building had become an unremit- 
ting source of exasperation, alike to those oc- 
cupying quarters in the building and to the 
engineer and attendants in charge of the ap- 
paratus, on account of its ever-present pro- 
pensity to get out of order and refuse to 
properly perform its function in a dozen or 
more different and widely separated places 
at the same time. A prominent feature of this 
heating outfit comprised an equipment of 
thermostats for automatically regulating the 


to Therracstatic System 
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FIG. 1. 


admission of steam to the various radiators 
and heating coils, the controlling medium be- 
ing air compressed to about 15 pounds gage 
per square inch. The admission of this com- 
pressed air to impingement upon the dia- 
phragms by which the steam valves were ac- 
tuated, and its release therefrom, was con- 
trolled by somewhat complicated mechanism 
under the immediate influence of the theromo- 
stats, and to the everlasting proneness of these 
contrivances to become inoperative, by reason 
of the moisture in the saturated air fouling 
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and obstructing the minute ports and passages 
therein, was generally due the failure of the 
heating apparatus. 

The equipment for compressing and storing 
the air, and its manner of distribution, as 
planned in the original imstallation, is shown 
in Fig. 1. The presence of an excessive 
quantity of moisture in the air flowing through 
the five leads to the various branches of the 
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Recelying Tank 


FIG. 2. 


system furnished ample evidence of the fact 
that but a very small percentage of the water, 
with which the air passing through the in- 
take pipe was laden, was being precipitated 
in the receiving tank, and likewise made it 
plainly apparent that a more adequate means 
for disposing of this moisture would have to 
be provided before the thermostatic system 
could be depended upon to properly regulate 
the temperature of the building. The engineer 
in charge of the plant, therefore, cast about 
for an available method for improving the 
situation, and after pondering various schemes 
that were advanced, he finally hit upon the 
device illustrated in Fig. 2. 

A tee was inserted in the short riser from 
the main reservoir, and a 1%4-inch branch and 
riser was carried therefrom to a vertical hight 
of 130 feet, where it connected with a precip- 
itating tank located upon one of the upper 
floors. The object aimed at in conveying the 
air to this hight above the plane of distribu- 
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tion was to provide ample opportunity for the 
entrained moisture to separate by gravitation 
from the column of air in its ascension through 
the long vertical passage, the supposition being 
that the precipitation produced in this manner, 
combined with the final separation effected in 
the upper tank, would result in eliminating 
the water vapor to such an extent as to provide 
a practically dry supply of air. Subsequent 
events proved this surmise to be eminently cor- 
rect, for after the installation of the contriv- 
ance shown in the sketch no further trouble 
was experienced.—Power and the Engineer. 
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cloths constantly wet. There should be no 
enclosure and no _ obstruction to a free 
circulation of air, and if winds or drafts can be 
enticed to play upon the tubes, so much the 
better. 

It is suggested, as bearing upon the practical 
value of precooling, that at a large plant in 
California the difference between the tempera- 
tures of wet and dry thermometers in summer 
has reached 4o degrees, or between 110 and 
70, this being in absolute temperatures, and 
consequently in air volumes nearly 8 per cent. 
cent. 
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AN AIR COMPRESSOR PRECOOLER 

It is, of course, well understood that when a 
certain weight or quantity of air is to be com- 
pressed any reduction of its volume by the 
lowering of its temperature before it enters 
the compressor cylinder effects a saving in 
direct proportion. Wherever it is possible to 
materially reduce the temperature of the intake 
air it can usually be done without appreciable 
cost beyond the installation of the cooling 
apparatus, and the economical results secured 
come as near to the getting of something for 
nothing as can be expected in mechanical prac- 
tice. 

The sketch which we here reproduce from 
a recent issue of the Engineering and Mining 
Journal, shows a precooler arrangement which 
should be effective and satisfactory where it 
can be employed. The cooling tubes, as they 
are not subjected to pressure either external 
or internal, and as the thinner they are the 
better, may be made of any odd sizes of iron, 
or even tin or galvanized iron speaking tubes 
may be used. These should be wrapped with 
thin cloths and perforations in the water drip- 
ping pan above should be sufficient to keep the 


1 tron or Tin Pipes wrapped with Cloth 
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In the remarks of our contemporary in con- 
nection with the present precooler, it is said: 
“It is to be emphasized in the beginning that 
water or moist air should have no chance to 


mix with the compressor suction. The 
arrangement shown in the sketch precludes 
the saturation of the air with water, as recent- 
ly complained of in South Africa, where pre- 
cooling by spraying water directly into the 
intake was attempted. In fact, if the tem- 
perature of the water supply is below the 
dew point, and an abundance is available, wa- 
ter will actually be condensed out of the air 
as drawn to the compressor, and can be drawn 
off from the bottom of the cool air conduit.” 

This means, of course, that the air cooled 
without contact with water may be and often 
is completely saturated with moisture as it en- 
ters the compressor, so that it may be unobjec- 
tionable and often good practice to wash and 
cool the air by water in intimate contact with 
it. As air after compression and recooling to 
normal temperature is practically always su- 
persaturated with moisture, it is futile to at- 
tempt-to get or to keep the air “dry” before 
the compression. 








A PRESS DOES ITS OWN BLOWING 

In our October issue, page 5436, we repro- 
duced a cut from Machinery showing how the 
shop air pressure was employed to blow small 
pieces of work from a forming die in a punch 
press. The cut here shown, from the same 
‘publication, tells very clearly how another 
punch was equipped with a compressor or 
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WORK BLOWER FOR PUNCH PRESS. 


pump of its own. The piston rod of this pump 
is connected directly to the crosshead of the 
press. The air is compressed on the up stroke, 
and it is delivered against the work by means 
of %-inch pipe which is fitted on the end with 
a nozzle. The pump cylinder is made of a 
piece of 3-inch brass tubing which is screwed 
into a base-plate, as shown in the enlarged sec- 
tional view, Fig. 2. This tubing is fitted with a 
head containing a stuffing box, and %-inch 
pipe outlet. The piston is a regular 3-inch hy- 
draulic cup, and a piece of leather belting is 
used as packing. A piece of leather fastened 
by one screw to the inside of the piston, cov- 
ers a 3%-inch hole and acts as an inlet valve. 
The finished work has an upturned portion on 
the front end, and the nozzle is placed so as to 
direct the blast against this point. 





A DEPARTMENT STORE PNEUMATIC 
CASH SYSTEM 


An interesting pneumatic cash system has 
recently been placed in operation in a large 
department store at Pittsburg. There is ap- 
proximately seven acres of floor space and 
over three miles of cash tubing is in use. 
Change is made in an average time, for all 
stations, of from one to two minutes. 

The system, which was installed by the Lam- 
son Consolidated Store Service Company, is 
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know as an independent vacuum pneumatic- 
tube system. There are eighty-four lines in 
operation, seventy-three of which are-for cash 
and the remaining seven take care of the 
charges. 

The cash office, is located in the basement, 
under about the center of the building. From 
eighteen to twenty-four cashiers, of whom four 
or five are at the charge desks, are employed to 
handle the business. Each cashier operates from 
five to seven lines, a space of about twelve inch- 
es separating the banks of tubes assigned the 
operators. The charge desks are located in the 
center of the cash office. The charge lines, or 
tubes, branch off from here to the various 
points, so located that there is one charge sta- 
tion between every two cashiers. This ar- 
rangement brings the regular cashier into close 
touch with those who enter the charges. The 
charge desks are also connected by tubes with 
the general offices on the fifth and the credit 
Each of the eighty- 











BLOWERS FOR CASH SYSTEM. 


four salesmen’s stations uses, on an average, 
six cash and four charge carriers. 

The power to operate this system is fur- 
nished by two Root Blowers, chain driven, by 
Western Electric fifty and fifty-five horse- 
power motors. The blower shown at the right 
in the accompanying illustration (from Elec- 
trical Review and Western Electrician) is the 
larger of the two. The plant includes also a 
vacuum cleaning system, a twenty ton refrig- 
erating equipment and thirty-eight motors of 
various sizes. There is a special motor driven 
compressor which furnishes air to a stop- 
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cock and hose outside. Where automobile own- 
ers may pump up their tires—without the 
pumping. 
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WATER INSTEAD OF AIR FOR 
TRANSFERRING OIL 

Our readers are sufficiently familiar with 
the use of compressed air for forcing liquids 
as in the emptying of oil barrels. The sketch 
by.a correspondent of Power and the Engineer 
shows how water may sometimes be employed 
to advantage for this service. Connect a pipe 
into one head of the barrel near the lower edge, 
and another leading from the bung to the oil 
tank as shown. Then put the city water pres- 
sure on the pipe in the head which will force 
the oil into the tank. The oil, being lighter 
than the water, will keep on top until the last 
drop of it is forced out. The connections 
must, of course, be tight, although the pres- 
sure will not be great. This is after all not 
nearly as good as a compressed air apparatus, 
because it will not be easy to determine pre- 
cisely when the oil is all out to stop the flow 
of water into the tank, and then also there 
will be the barrel of water to be disposed of. 





A FOUNDRY PATTERN EXPLODES 


Stahl and Eisen, in a recent issue describes 
an unusual, if not unheard of, accident. A 
large engine bed, molded in the floor, was be- 
ing cast. The mold had been dried by torches. 
Its cores were vented upward, except those of the 
shaft bearing, whose vents were lateral. In 
addition, deep vent-holes had been pricked in 
the sand all around the periphery of the mold 
at short intervals, say, 4 ins. apart. Alongside 
this mold and about 5 ft. away, a second mold 
of this frame was in preparation, and the pat- 
tern was in the sand with no cope on it at the 
time. This pattern was substantially a long, 
hollow box, closed on all sides, about 22 ft. 
long by 2% ft. wide and 4 ft. deep. -About 


three hours after the finished mold was poured, 
some men were at work nearby filling a ladle 
with molten iron, and a drop of the iron was 
spattered out upon the top of the frame pat- 
tern lying in the unfinished mold. The pattern 
blew up violently, injuring five men, one fatal- 
ly, damaging the roof and breaking most of 
the windows of the foundry. It seems that the 
venting of the frame mold had not been suf- 
ficient to carry all the gases off freely, and 
enough filtered through to the adjoining un- 
finished mold and through the joints of the 
pattern to fill its hollow interior with an ex- 
plosive mixture. The same frame had been 
cast several times previously without acci- 
dent, but after the explosion the top face of 
the pattern was provided with several large 
holes, to make impossible any accumulation of 
gas inside. 





THE ITALIAN WIRE SAW FOR STONE 


The elder Corsi, whose surname is Adolfo, 
is the marble magnate of Italy. The younger 
Corsi has recently visited the United States. 
The following is his account, from a reported 
interview in the New York Sun, of the Italian 
wire saw: 


“The cutting machine invented by our engi- 
neers has revolutionized the marble industry 
of Italy. We have done away with the use of 
dynamite. The machine is simple, consisting 
of a cable about the size of a pencil which is 
composed of three strands and drums, which, 
of course, have to be operated by an engine. 
The cable, which acts as a saw, is kept run- 
ning in one direction, its work being helped 
with applications of sand and water. For a 
length of a hundred feet it will cut six inches 
in an hour. All this work we used to do in 
Italy by hand. With the aid of the machine 
we have done work in the mountains within 
one week that used to take us two or three 
years. We once took out a block by this meth- 
od that measured 250,000 cubic feet.” 


He further says, and we are not inclined 
to accept his dictum, that “We cannot use 
derricks in our quarries. We have to break 
up our undesirable stone as we go along and 
remove it by hand, consequently we are hav- 
ing frequent powder blasts, and derrick ma- 
chinery would not stand a bombardment of 
rocks.” 
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UNCOMPARABLE RECORDS 


In the race of life the pacemaker is always, 
though often unknowingly, an essential “agent 
of progress. It helps and stimulates us to 
know not only what others have done and how 
they have done it, but also their rate of accom- 
plishment. In any industrial operations, espec- 
ially where, as always, speed and cheapness are 
to be considered, the record of the latest work 
done must be certainly not behind and should 
be in advance of all which has been done be- 
fore. The making of.records is not to be rec- 
ognized as such except at it is also the breaking 
of records. 

It is unfortunate, but still not infrequent, that 
records made are not properly or fairly com- 
parable with those made by predecessors, or 
even by contemporary competitors, because 
the conditions of working are not the same in 
the different cases. In our present issue is an 
instance of the perfectly comparable record, in 
the performance of the locomotive rock drill as 
compared with the work of the tripod mounted, 
hand manipulated drills which it superseded, 
doing precisely the same class of work in iden- 
tical material. So in driving a tunnel, if cer- 
tain drills and mountings and methods of hand- 
ling the material accomplished results which 
were accurately measured and recorded as to 
the quantity of rock removed or the lineal ad- 
vance made in a given time, and if these drills 
and mountings with the system followed in the 
various correlated operations were so changed 
or modified as to show in the same tunnel and 
the same rock a much more rapid advance, 
then the work of the latter would be fairly 
demonstrated as superior. But this seldom or 
never happens. We have been making world 
records in tunnel driving in the past year or 
two and each successive increase in the figures 
has been widely and boastfully published, but 
unfortunately these have been made in differ- 
ent tunnels continents apart and with no ref- 
erence to the kind of rock, the size of the tun- 
nel, the personnel of the operating force, or any 
other responsible particular. 

It is sufficient here to speak of only two now 
familiar tunnel driving records. The driving 
of the Loetschberg tunnel in Switzerland was 
described in our issue of February, 1909, page 
5063. In this tunnel a ‘record run of 1013 feet 
was made for the month of July, 1909. Refer- 
ence to this is made by an esteemed contemp- 
orary in announcing “A World’s Record in 
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Tunnel Driving” as having been made on the 
tunnel of the Los Angeles (Cal.) aqueduct in 
the 31 days of August, 1909, when an advance 
of 1061.6 feet was recorded. It is only neces- 
sary to say that the Loetschberg tunnel is driv- 
en in hard, solid rock requiring the most stren- 
uous and constant pounding of the air operated 
rock drill and that the sectional area of the 
tunnel—for a two track railway—is 66 square 
yards. The sectioh of the Los Angeles aque- 
duct is not more than one quarter of this and 
the material through which the record drive 
was made can scarcely be called rock at all. We 
are told that the drilling was all done by 
“hand drills,” but these were not, as generally 
understood, air operated drills manipulated by 
hand, but simply coal augers worked by hand 
and run into the “rock” to depths up to 12 feet. 
Even the usual devices for ventilating the tun- 
nel were not required, as this was taken care 
of by driving holes up through the roof of the 
tunnel to the surface, which was only about 
75 feet. The absurdity of comparing this work 
with that of the Loetschberg tunnel is suffi- 
ciently evident, and if the record had doubled 
that of the Alpine tunnel it should not have 
surprised any one sufficiently informed as to 
the facts. 





AN UNFORTUNATE YANKEE 


In our issue of a year ago we briefly noted —~—= 


“The Ups and Downs of the Yankee.” This 
U. S. auxiliary cruiser in September, 1908, was 
run upon Hen and Chickens Reef at the en- 
trance to Buzzard’s Bay, Mass., her position 
being indicated by the upper of the sketches 
here reproduced from the Scientific American. 
The bottom was pierced and torn in several 
places so that pumps were useless and a con- 
tract was awarded to Mr. John G. Arbuckle 
to raise her by means of compressed air. As 
in this case the vessel was not all under wa- 
ter, it was possible to place the necessary ap- 
paratus upon the vessel. The berth deck was 
made watertight and the water was driven 
down and out of holds 1, 2, 3 and 4 by com- 
pressed air, while the engine and boiler rooms 
were pumped out. The ship -was floated by 
these means on December 4th, and was being 
towed to New Bedford when a tug struck her, 
damaging particularly the compartment con- 
taining the compressors, so that they could 
not be kept running and the vessel slowly sank 
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in the position shown in the lower figure of 
the sketch. The bow of the vessel was a few 
feet below the water, but the stern lay thirty 
feet below the surface. 

In the new salvage operations, divers being 
necessary all through, it was decided to leave 
the lower holds, the engine and boiler rooms, 
and the greater part of the gun deck full of 
water, and to lift the ship by expelling the 
water from the upper portion of hold No. 1, 
from the whole of the berth deck, and from the 
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SUBMERGED POSITIONS OF THE YANKEE. 


after portion of the gun deck. Reference to 
the cut will explain the conditions of flota- 
tion, the unwatered areas being shown in white. 
The first step was to make special steel hatches, 
fasten them securely in place and calk them 
thoroughly watertight. The gun deck being of 
steel, was sufficiently watertight in itself, but 
the after portion of the spar deck, being of 
wood and having comparatively little resisting 
strength against the upward pressure of the 
air, it became necessary to reinforce it strong- 
ly. This was done by placing above the spar 
deck and upon the deck house a series of I0- 
inch I beams arranged in pairs, which extended 
the full width of the-vessel. At its outer ends 
each pair of beams was anchored down to the 
waterway at the side of the ship by 2-inch 
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iron rods set up with turnbuckles. Upon the 
beams, immediately over the side walls of the 
deck house, two 12 x 12 timbers were placed 
parallel with the axis of the ship. Upon the 
outer edges of these beams were set special 
cast-iron angle blocks, which were tied to- 
gether with 2%4-inch rods. From each angle 
block on each side of the deck house a pair of 
114-inch truss rods was carried down and made 
fast to eyebolts which passed through the side 
plating of the ship and were held in place 
by nuts. Between the under side of the I 
beam and the spar deck were placed a number 
of trench braces, which were set up until they 
bore snugly against the spar, thereby serving 
to transfer the upward pressure of the air to 
the system of trussed I beams as above des- 
cribed. 


The special steel hatches were provided with 
openings to which were coupled five large steel 
airshafts, which extended above the surface of 
the water and were provided at their upper 
ends with air locks. The wrecking plant con- 
sists of a large schooner, which is fitted up 
with living accommodations for the men; a 
big wrecking steamer, upon which is installed 
a compressor plant capable of delivering 5,000 
cubic feet of free air per minute; a number 
of ship’s boats, and a steam tug which makes 
regular trips between New Bedford and the 
scene of the wreck, two miles out in Buzzard’s 
Bay. The difficulties of the work were great- 
ly enhanced by the exposed position of the 
wreck, and there were many days when it was 
impossible to do any work. 


These remarkable salvage operatives made 
excellent progress. The sections of the ship 
to be unwatered having been made airtight, 
and the truss bridging over the spar deck com- 
pleted, a favorable conjunction of wind and 
tide concurring, the compressed air occupied 
its allotted spaces and the Yankee rose to the 
surface almost exactly a year later than her 
previous flotation, and compressed air had its 
triumph. 


It is sad to have to record that the triumph 
was a brief one. An insufficiently braced bulk- 
head gave way so that the compressed air was 
not retained, and the Yankee sank again al- 
most immediately, and all hope of raising her 
again was abandoned. The latest advices are 
that another attempt is to be made. 
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NEW BOOK 


Through the Yukon and Alaska, by T. A. 
Rickard, Associate of the Royal School of 
Mines; Editor of Mining and Scientific Press 
and Mining Magazine; formerly State Geolo- 
gist of Colorado. San Francisco, Mining and 
Scientific Press, 1909. Price, $2.50. 

This is a book of 400 pages uniform in size 
with the Transactions of the Societies. It has 
160 fine half tones from excellent photos, all 
pertinent to the matter and contributing to the 
interest of the publication as a whole. The 
book is full of just the right kind of informa- 
tion. It is also of high literary quality and is 
an unusually readable book for the general pub- 
lic. 





AIR HAMMER DRILLS 


At present air-hammer drills are being 
tried all over the country and in most camps 
they are being accepted as the only machine for 
drilling in raises, even in hard ground. In 
stoping the use of the air-hammer drill is 
confined to upholes in mediumly hard ground. 
Still in Butte the air-hammer drill has been 
used in stopes of first-class ore where much of 
the ore was in bands of chalcocite and enargite, 
with fair success— anyway at a lower cost 
than the two-men piston machines. 


The air-hammer drill has only been adapted 
as yet to drilling “uppers” in which the drill- 
ings run out by gravity from the holes. The 
limiting angle is about twenty degrees when 
ribbed steel is used; as the rotation of the steel 
helps convey the drillings down the inclined 
sides of the hole. On this account ribbed steel 
should be used rather than hexagonal or round 
steel, especially as both these require shanking 
before use. Apparently hollow steel finds no 
favor in drilling uppers. 

Some attempts have been made to adapt the 
air-hammer drill to drifting by using a hollow 
steel and injecting water or air into the hole 
through the steel. The great advancement in 
the near future will be in perfecting the air- 
hammer drill for sinking work. In medium 
hard rock they they have been used with some 
success already. Their great advantage is that 
the air-hammer drill does not require a large 
amount of space for its operation and that only 
one man is required to run it. So as soon as 
one end of the shaft is cleaned drilling can be- 
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gin as is the case with hand sinking. This saves 
lots of time. 

Much emphasis is often laid on the air con- 
sumption in the different types, but that is an 
unimportant item comparing one air-hammer 
drill with another, although in comparing the 
air-hammer with the large piston drill it does 
become important. The most important feature 
is the ability of the machines to stay under- 
ground and the length of time they stay away 
from the repair shop. While at the larger 
mines the air-hammer drills have not been in 
use on a large scale long enough to determine 
this as surely as for piston machines, it is evi- 
dent that the repair bill is considerably less. 

At present there are advocates of valve ma~ 
chines and valveless machines. Each claim 
the advantage. Which is the better type de- 
pends on which stays underground the longest 
and does the more efficient work at the end of 
a year in the stopes. When new, both types 
work equally well. Time and experience, not 
argument, can alone settle this point. 





BACTERIAL ACTIVITIES IN THE AIR 
AND THE SOIL 

Leguminous plants, and especially our own 
cow peas, put nitrogen from the air into the 
soil by means of bacteria, which live in the 
nodules on the roots of these plants. It is 
now found that other bacteria in the soil 
Bacterial Activities in the Air and the Soil. 
change ammoniacal salts into nitrites and still 
others convert these nitrites into nitrates. We 
have presumedly three families, or varieties of 
bacteria engaged in preparing our cultivated 
lands for the development of plant life. These 
nitrifying organisms do not add nitrogen to 
the soil as do the bacteria of the pea, but they 
make available the nitrogen that the soil al- 
ready contains. It is also said that there are 
bacteria which break down nitrogen com- 
pounds in the soil, returning the nitrogen to 
the air. These are the enemies of plant life, 
which well cultivated soils do not support. 

The Kansas Agricultural Experiment Sta- 
tion submits the following conclusions as re- 
sulting from extensive bacterial investigation 
and experiment: 

Ist. Deep plowing tends to increase the num- 
ber of soil bacteria in both sandy and silt 
soils. 

2nd. Deep plowing tends to increase bacte- 
rial activity and more ammonia is produced. 
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3rd. Deep plowing tends to increase denitri- 
fication, or the reduction of nitrites and the 
liberation of free nitrogen. 

4th. Increasing soil temperature 
bacterial activity. 

5th. An excess of moisture in the soil re- 
duces the number of bacteria and is detri- 
mental to bacterial activity. 

6th. The maximum number of bacteria is 
found within the fifth and sixth inches. 

7th. Bacterial life and activity seem to rise 
and fall with more or less regularity. These 
periods of maximum and minimum activity 
are to a certain extent independent of mois- 
ture and temperature. 


increases 





GAS-ENGINE GAS COMPRESSORS 

A recent example of the efficiency of the gas- 
engine-driven booster is the Westinghouse 
twin-tandem equipment in the Mohican Oil 
and Gas Company’s plant at Howard, Ohio. 
The compressors deliver to the long-distance 
pipe lines at 165 to 200 pounds gage pressure, 
and the gas is received at 25 to 80 pounds 
pressure from wells located within a radius of 
20 miles of the plant, which delivers gas to 
towns at distances of 80 miles. The compressor 
engines take their fuel from the well mains, 
through reducing regulators, at about atmos- 
pheric pressure. “They are 1250-horsepower 
(23%4x48-inch) twin-tandem engines and run 
at speeds ranging from 44 to 88 revolutions per 
minute; they consume, on an average, about 4 
per cent. of the compressor output. 





USE OF THE FREEZING PROCESS 

A large flow of water encountered in a drift 
in the Bessie mine, on the third beach line 
near Nome, last summer was stopped by the 
freezing process. A line of holes was drilled 
down from the surface and across the drift. 
Pipes were let down these holes into the drift, 
and connected at the top with an ammonia ma- 
chine. Sand was then shoveled into the drift 
through the holes, and freezing commenced. 
This was kept up until the latter part of Au- 
gust when the job was completed. A solid 
block of sand and ice was thus formed, con- 
necting on all sides with unthawed ground, 
which completely dammed the drift and shut 
off the water. When this was done, the mine 
was unwatered and driving operations were 
resumed. The drilling and freezing required 
about a month and cost $4,000. 


























N. Y¥. HARBOR OBSTRUCTION 
REMOVED 

Some four years ago an outgoing Atlantic 
liner, drawing 26 feet, struck a hitherto un- 
charted ledge of rock off the Battery, one of 
the most frequented spots in New York har- 
bor. The work of removing the obstruction 
was soon begun, but rapid progress was not 
made until the year just closed, and on De- 
cember 13 the apparatus was withdrawn, leav- 
ing a depth of 42 feet at low water. The last 
contractor was the R. G. Packard Company. 
No divers were used, the drilling and dyna- 
miting being done from a “drill platform” on 
which were mounted heavy Ingersoll sub- 
marine drills, the material being taken up by a 
dipper dredge. About 4,000 cubic yards of 
rock was removed, 





RULES OF THE ROAD FOR SKY 
NAVIGATION 


The following rules have been formulated in 
France by the commission Aerienne Mixte, the 
ruling body in aeronautics: 

Two flying machines, which, in approaching 
one another, seem likely to collide must both 
keep to the right. They must pass one anoth- 
er at a distance of at least 150 ft. apart, unless 
they are flying at altitudes differing by more 
than 90 ft. Dirigible airships must avoid each 
other by a distance of at least 1,500 ft., but are 
free from this condition if at altitudes differ- 
ing by at least 450 ft. Every machine flying 
at night or during foggy weather must carry 
a green light on the right, a red light on the 
left, and a white headlight in front on top. 
The green and red lights must be visible in 
front and laterally, and the headlight must pro- 
ject its rays forwards and downwards. 





NOTES 
Mr. P. M. Haight, Treasurer of the Sprague 
Electric Company, was recently elected Presi- 
dent of the Electrical Trades Society of New 
York. 





The address of C. Drucklieb, manufacturer 
of the Injector Sand Blast, is changed from 
132 Reade street, to 178 Washington street, 
New York city. 





An electric pen calculated to prevent for- 
gery or erasure or alteration has made its ap- 
pearance in England, This pen makes a large 
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number of very closely spaced, almost im- 
perceptible perforations, and the line is ren- 
dered distinct and indelible by a slight char- 
ring of the paper around each of these tiny 
holes. 





The headings of the new Trano-Andiere 
tunnel, met on November 27, and the event was 
made an occasion of public celebration in 
Chili. This tunnel is part of the railway which 
W. R. Grace & Company are building to join 
the Argentine and Chilian railway systems. 





The latest bulletin of the Fidelity and Cas- 
ualty Co. reports for a period of about five 
weeks no less than six cases of burst fly- 
wheels in the United States and Canada. The 
list accounts for two persons killed, several se- 
verely injured, and a large money loss. 





As we are developing and putting into use 
devices for obtaining nitrogen directly from the 
atmosphere it will be in order to begin to wor- 
ry about the possibility of exhausting the sup- 
ply. As we figure it, the nitrogen of the at- 
mosphere weighs only about four and a half 
quadrillion tons (4,500,000,000,000,000) but 
some of it is continually being replaced by na- 
ture’s automatic processes, 





Death Valley, in which the great borax bod- 
ies of southern California occur, is the lowest 
valley on this continent, and probably in the 
world, being 500 ft. below sea level. The val- 
ley is caused by a profound fault of 6,000 ft., by 
which a block of ground 10 miles wide has 
dropped from the surrounding Panamint and 
Grapevine ranges, falling between them as a 
key-block, with steep, lofty mountains on eith- 
er side. 





The sweetening power of saccharin, which is 
derived from coal tar, is almost incredible. It 
it said that four pounds of it will sweeten the 
same bulk of material as a ton of sugar. It 
cannot ferment and it acts in some degree as 
a preservative agent. Until a few years ago the 
industry flourished in Germany, but the oppo- 
sition of the sugar manufacturers, probably, led 
to a law being passed in 1902 forbidding the 


’ manufacture of artificial sweetening products. 





There can be no doubt of the enormous prof- 
its in mining when it is learned through a 





5542 COMPRESSED AIR MAGAZINE. 


careful compilation by The Mining World that 
109 American companies during the first 10 
months of 1909 paid their shareholders $52,- 
850,110. It is further learned that these 109 
American mines and metallurgical works have 
paid since incorporation the enormous total 
of $589,400,250, a return on a combined is- 
sued capitalization of $549,584,825 equivalent 
to 107 per cent. 





It is often difficult to keep machinery prop- 
erly oiled in cold weather, as the oil freezes 
in the oil Holes and the cups, and the oil upon 
the ways of the lathe and planer becomes stiff, 
causing the machines to work hard. A good 
oil for winter use is made by mixing graphite 
with cylinder oil until in a thick or pasty con- 
sistency, and then adding kerosene until it 
flows freely. This oil will not become stiff at 
14 degrees below zero, and is valuable to those 
operating machinery outside or in cold shops, 





The quantity of water needed at a mine bears 
no fixed ratio to tonnage. It depends upon 
the depth and the pitch of the seams, which 
affect both the power required for hoisting and 
the amount of water that has to be pumped 
and the distance that it has to be elevated. The 
wetness of the overlying strata has also a bear- 
ing on the matter. Suffice it to say that the 
quantity required for steam-making is large, 
as is indicated by the fact that, taking the coal 
region as a whole, ten per cent. of the coal 
hoisted is used for colliery purposes. 





In a paper before the South Wales Institute 
of Engineers, Mr. C. B. Chartres proposed 
that a turbo-compressor should deliver the air 
to existing reciprocating compressors at about 
15 lb. per square inch, and thus double the 
capacity of the compressor plant. This pro- 
posal is specially intended for collieries where 
low-pressure turbines can often be put down to 
work with the exhaust steam from the winding 
and auxiliary engines. It is well known that 
turbo-compressors are inefficient for high com- 
pressions, but this defect is not very marked 
at low pressures, and is offset by advantage 
in the form of small size and simplicity; and 
also, in some instances, of first cost. 





A compressed air sewage lift is in use at 
Malvern, England, to raise the low-level flow 
from a population of about 1,100, a height of 





28 ft .to the main outfall. Power is furnished 
by a 7% hp., 200-volt alternating current motor 
and belt-driven compressor. Sewage first flows 
into a cylinder, holding 250 imp. gal., provided 
with a valve which is opened automatically 
when the chamber is full. The opening of the 
valve admits compressed air which forces the 
sewage from the tank into a rising main, 1,200 
ft. long, leading to the main outfall sewer. 
The compressor is run for three periods of 
two hours each daily, and in this time lifts 
55,000 gal. 





The Erie Railroad has provided one car in 
some of its suburban trains for those who ob- 
ject to the steam heat and stuffy atmosphere of- 
the regular cars. The cars carry signs read- 
ing “Fresh Air,” and are started out with the 
doors, ventilators and alternate side windows 
wide open. Any person riding in these cars 
is privileged to close the window next to him, 
but has no right to insist on the closure of oth- 
er ventilation openings. The will of the ma- 
jority of those who ride in the cars will con- 
trol the turning on of the steam, which may 
be wanted in very cold weather. Those who 
find the cars too cold can always move to oth- 
er cars in the trains. This, it is considered, is 
a novel but sensible way of solving the vexa- 
tious problem of heating and ventilating cars 
in winter, 





The first important discovery of natural gas 
in Europe is reported from Kis-Sarmas, in 
Transylvania, where an apparently inexhausti- 
ble supply has been found. The presence of 
this valuable economic asset first became known 
some time ago, when shepherd boys used to 
light the vapours rising from the marshes. 
Upon a geologist’s report the Ministry of Fi- 
nace directed proper borings to be made, when 
large quantities of gas were discovered at a 
depth of 65 ft, The borings were continued 
to a depth of 650 ft., when the gas was found 
in such immense volume that big stones, as 
large as a man’s fist, were thrown into the air 
by it. At the present time the gas is pouring 
out of a pipe 20 ft. above the ground with 
a noise that can be heard six miles away. Ex- 
perts estimate the flow at 70 cubic feet a sec- 
ond. Analysis shows that it is a peculiarly 
clear methane gas, containing scarcely half 
of I per cent. of nitrogen. A Government com- 
mission of experts declare that there is little 
danger of the supply becoming exhausted. 
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LATEST U.S. PATENTS 


Full specifications and drawings of any patent may 
be obtained by sending five cents (not stamps) to the 
Commissioner of Patents, Washington, D. C. 


NOVEMBER 2. 


38,487. FLUID-PRESSURE COMBINATION- 
OCK. WutLu1AmM J. HOFFSTATTER, Toledo, O. 
938,489. METHOD OF AND APPARATUS FOR 
INTERIORLY COATING TUBES. EDWARD 

JAMES, Cleveland, Ohio. 

1. The method of interiorly coating tubes, 
which consists in placing a quantity of the coat- 
ing material in the tube to be coated in front 
of a relatively solid member, and then admitting 
a fluid under pressure behind said member, 
whereby the latter and such material are forced 
along such tube. 

938,495. AIR-FLUE BLOWER. Lovis LUN- 
sTRUM, Council Bluffs, Iowa. 
938,522. PUMP FOR AUTOMOBILE-TIRES. 

HAWDEN SWAIN, San Francisco, Cal. 

938,556. BENDING-MACHINE. RoBErT A. 

CARTER, Pittsburg, Pa. 








938,487 
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939,277. AIR-VALVE. JOHN W. LEDOUX, 
Swarthmore, Pa. 

939,307. PNEUMATIC PUMP OR APPARATUS 
FOR RAISING WATER BY MEANS OF 
mags? ed AIR. THomaAsS O. PrERRy, Chi- 
ago, 4 

939,314. AIR-COMPRESSOR. FREDERICK A. 
PREUSS, Green Garden precinct, Madison coun- 
ty, Nebr. 

939,333. CENTRIFUGAL AND SIMILAR 
PUMP, BLOWER AND THE LIKE. WALTER 
SCHEURMANN, Newark-upon-Trent, England. 

939,351. HUMIDIFIER. MarsHALL TILLOTSON, 
Providence, R. I. 

939,470. FLUID-PRESSURE REGULATOR. 
FRANCIS H. Brown, Philadelphia, Pa. 

939,483. AIR-SHIP. Boyp W. Dysart, Los An- 
geles, Cal. 

939,618. LIQUID-FUEL BURNER. 
Moore, Cherryvale, Kans. 

1. A liquid fuel burner comprising an air- 
supply pipe open at its ends, a fuel pipe en- 
tering one end of said pipe and discharging 
from the other end thereof, said fuel pipe extend- 
ing through the air pipe in spaced relation there- 
to, a T-coupling connected to the outer end of 
the fuel pipe, a supply pipe connected to the 
lateral branch of the coupling, and an elbow 


BENTON 
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938489 ; 


PNEUMATIC PATENTS NOVEMBER 2. 


938,574. AUTOMATICALLY-CLOSING VALVE. 
FREDERICK H. GOLDSMITH, Kansas City, Mo. 
938,601. NEEDLE-VALVE. JOSEPH MAAS, 

Kalamazoo, Mich. 

938,613. FLUID-CONTROLLING APPARATUS. 
HENRY SIEBEN, Kansas City, Mo., 

938,742. COMPOUND AIR-COMPRESSOR. 
NIELS A. CHRISTENSEN, Milwaukee, Wis. 

938,774. PNEUMATIC TOOL. HERMAN LEINE- 
WEBER, Chicago, IIl. 

938,857. MILKING APPLIANCE. Jacos HEN- 
RICHSEN and CARL J, HEMMINGSEN, Copenha- 
gen, Denmark. 

939,117. VACUUM - CLEANER. THEODORE 
WIEDEMANN and JosEPH H, TEMPLIN, Phila- 
delphia, Pa. 


NOVEMBER 9. 


'939,214.. BOTTLING-MACHINE. JosepH H. 
CHAMP, Cleveland, Ohio. 

939,270. AIR LIFT-PUMP. FRANK G. KIM- 
BALL, Whittier, Cal. 





connected to the branch of the coupling which 
is in line with the branch to which the fuel pipe 
is connected, said elbow being upwardly pre- 
sented. 

939,685. APPARATUS FOR COOLING FRUITS. 

MARSHALL W, Groom, San Jose, Cal. 

An apparatus for cooling fruit, which com- 
prises a closed chamber divided by partitions 
into a series of runways, an endless conveyer 
having a_ receiving and a_ discharge _ por- 
tion outside said chamber, and with a 
sinuous’ portion traversing the successive 
runways, a cold air pipe having noz- 
zles arranged to discharge into said runways, 
alternate of said nozzles discharging in a direc- 
tion contrary to the travel of the conveyer, and 
the intermediate nozzles discharging in the same 
direction with the conveyer, and a source of cold 
air supply for said air pipe. 

939,803. PNEUMATIC TOOL. 

CHRISTIANSEN, .Gelsenkirchen, Germany. 
939,822. MASSAGE AND:»AIR-COMPRESSING 
MACHINE. JosEPH B. Fry, Columbus, Ohio. 


CHARLES 
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939,828. PNEUMATIC oo HUMPHREY 
H. Grosses, Jersey Cit J. 

939,872. PNEUMATIC. DESPATCH SYSTEM. 
Percy R. SHILL, Leytonstone, England. 

939,896. REGULATOR FOR AIR-BRAKES. 
Cuares J. DogERR, Erie, Pa. 

939,928. AIR-BRAKE 'RETAINING-VALVE. 
JosEPH F. SPIEGEL, Galeton, Pa. 


NOVEMBER 16, 


ae 987. AIR COMPRESSOR ore. CLARENCE 
DAWLEY, New York, N. 

940, 057. WINDMILL. Ot A. PREUSS, 

Green Garden township, Madison county, Ne- 


braska. 

940,123. VACUUM-SEALING MACHINE FOR 
CONTAINERS. JvuLius BRENZINGER, Mount 
Vernon, N. Y. 





















































and a governor connected up with said rod and 

with said engine. 

940,297. PNEUMATIC SURFACING-MACHINE. 
GEoRGE L. BADGER, Quincy, Mass. 


940,313. FUEL-FEEDER. WI.Lu1am H. HaArp- 
ING, Philadelphia, and CHARLES M. SAEGER, Al- 
lentown, Pa. 


2. A fuel feeder provided with means for es- 
tablishing a stream consisting of a mixture of 
air and powdered fuel and with a plurality of 
straight tubes and having, intermediate of the 
tubes and means, an expanded mixing chamber 
communicating with the tubes and means, said 
chamber provided with means for sub-dividing 
the stream and the axes of the tubes being 
parallel with each other and with the axis of 
the means, whereby the mixture is discharged 
in lines parallel with the axis of the means for 


SS 
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PNEUMATIC PATENTS NOVEMBER 9. 


940,141. DUST-SEPARATING TANK. DANIEL 
FoGartTy, Ottawa, Ontario, Canada. 

940,142. SEPARATING-TANK FOR VACUUM 
CLEANING APPARATUS. DANIEL FoGarTY, 
Ottawa, Ontario, Canada. 

— ng DRIER. CHARLES E. GEIGER, Louis- 


Ky. 
940, 16. 2 gg is FLUID ENGINE. CHARLES 
Rutherford, N. J. 

\ The combination ‘of an elastic fluid engine, 
an air compressor, a combustion chamber, a 
burner therein, a pipe for feeding a mixture of 
combustible gases to said burner and having two 
inlet ports, valves controlling said ports, two 
tubes respectively communicating with said 
ports, a gas compressor communicating with one 
of said tubes, a pipe etxending from the air com- 
pressor, and communicating with the other of 
said tubes and separately also beyond said 
combustion chamber at a point to meet the 
products of combustion from said combustion 
chamber, a valve across the last named pipe 
and means controlled by the load on said en- 
gine for regulating all of said valves, said means 
consisting of a rod carrying all of said valves, 


forming the stream of the air and fuel mixtures, 

substantially as described. 

940,314. AIR-BRAKE SYSTEM. JOHN W. 
Hicks, Goldsboro, N. C. 

940,375. TRACK-SANDING RETA SALTS. Jo- 
SEPH W. STICKLEY, Norfolk, 

oe 385. FLUID-PRESSURE VALVE. JOSEPH 

‘oLco, Tacoma, Wash. 

940, = oP EU MATIC See ABATOR. HARRY 
N. ETON, Westville, N. J. 

940, 77. OSPRA YING- NOZZLE. ALMON E. PRES- 
TON, Battle Creek, 

940,510. WATER ATTACHMENT FOR PNEU- 
MATIC HAMMERS. CHarLEs T. CARNAHAN 
and JEREMIAH MurPHY, Denver, Colo. 

ae g®, REFRIGERATING APPARATUS. Cas- 
situs M, Gay, Los Angeles, Cal 
1 Ina refrigerating apparatus an internally 

refrigerated air chamber; a low pressure duct 

connected to the upper portion of said chamber; 

a high —— duct connected to the lower por- 

tion of said chamber, said two ducts being con- 

nected at their outer ‘ends; a@ pressure regulated 
valve on .the communication between said ducts, 
said valve controlling the admission of air from 
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PNEUMATIC PATENTS NOVEMBER 16. 


a pressure regulated valve opening into the low 


low atmospheric pressure and in the high pres- 


sure, York, N. Y. 
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PNEUMATIC PATENTS NOVEMBER 23. 


the high pressure duct to the low pressure duct; NOVEMBER 23. 


pressure duct at its outer end; and means to 940,676. AUTOMATIC BLEEDER FOR AIR- 
maintain in the low pressure duct a pressure be- BRAKE SYSTEMS. EpDWARD VAN Hart CoNn- 

LEY, 2d, Kearney, N. J 
sure duct a pressure above atmospheric pres- 940,704. AIR-SHIP. 


HENRY MESINGER, New 
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940,751. AIR-COMPRESSOR. WILLIAM R, 
THOMPSON, South Norwalk, Conn. 
940,813. LIQUID-FUEL BURNER. 
KocuH, Hanover-List, Germany. 

1. In an apparatus of the character described 
a mixing chamber and a fuel nozzle adapted 
to inject fuel into said chamber, said chamber 


AUGUST 


having two groups of apertures for leading the ~ 


combustion air into it, one group of apertures 
located near the end of said chamber and near 
said nozzle, and adapted to lead one part of the 
combustion air into the chamber to form a whirl 
in one direction, the other group of apertures 
disposed in the wall of said chamber to lead the 
other part of combustion air into said chamber, 
in a direction substantially opposing the general 
direction of said whirl to produce strong eddy 
currents in said chamber, substantially on the 
line in which the fuel is injected. 

940,892. AUTOMATIC AIR-PUMP. ErB REED, 

Cookeville, Tenn. 











NOVEMBER 30. 


941,370. FRESH-AIR CONVEYER. Emory E. 
LAMB, Pulaski, Va, 

941,448. SYSTEM OF PRECOOLING FRUIT- 
CARS OR THE LIKE. ARTHUR Facet, San 
Francisco, Cal. 


941,450. ATR PUMPING OR FORCING MECH- 


ANISM. HORACE HARSANT, Penge, London, 
England. 
941,497. AIR-ACTUATED STREET-CAR FEN- 


DER. JOHN M. CLANCY, Chicago, III. 

941,543. FLUID-ACTUATED VISE. JoHN SIs- 
TEK and JAMES SPINKA, Chicago, III. 

941,583. PNEUMATIC STACKER, PETER MILL- 
ER, Minto, N. D. 

941,606. PNEUMATIC STRAW - STACKER, 
GEORGE H. BATHRICK, Battle Creek, Mich. 

941,627. AIR-COMPRESSOR OR PUMP. JOHN 
DELBRIDGE, Windsor, Victoria, Australia. 
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940,913. VACUUM-PUMP. GUSTAVE H. 
ZSCHECH, Berwyn, IIl. 

940,947. APPARATUS FOR SEPARATING 
PARTICLES OF LIQUID FROM GASES AND 
VAPORS. Moritz STEGER, Bochum, Germany. 

940,949. er. oe WALTER SUTTON, Sac- 
ramento, 

940,981. OIL. VAPORIZER. JAMES F.. MALCOM, 
Bluffton, Ind. 

941,092. STEAM OR OTHER FLUID PRES- 
SURE mn peg alae Witt1am H. O’Con- 
Nor, Newark J. 

a 187. SHUMIDIETER. STERLING H,. BUNNELL, 

New 

941,251. ROCK-DRILL. HERMAN J. HIBSCHLE, 

; Victor, Colo. 

941,259. COMBINED SIGNAL AND AIR- 
BRAKE. ALBERT M. JONES, Hagerstown, Md. 

941,347. PNEUMATIC SWEEPER. SOLOMON 
MARKSTEIN, New Zork, N.Y. 

941,348. AUTOMATIC AIR-BRAKE COUPLING. 
WiLt1AM E. CAMPBELL and Howarp T. ING- 
RAM, Fairfield, Iowa. 


941,646. AIR-COMPRESSOR. Vicco OLSEN and 
FRITZ ScHRODER, Bridgeport, Conn. 

941,652. AIR-HOSE COUPLING. 
W. Rock, Detroit, Mich. 

941,675. VACUUM-CLEANER. Ira L. GREEN, 
Ludlow, Vt. 

941,684. FLUID-PRESSURE BRAKE. WILL- 
IAM P. A. MACFARLANE, Chicago, IIl. 

941,748. PNEUMATIC TOOL. Ropert H. WAL- 
LACE, New Brighton, Pa. 
MarsH, Chicago, IIl. 

941,869. CAISSON - DREDGER. 
A. GARDNER, Los Angeles, Cal. 
941,914. FLUID-PRESSURE-BRAKE _APPA- 
RATUS. Murray CORRINGTON, New York, N. 


FREDERICK 


RAYMOND 


z. 

941,971. DRY-PIPE VALVE. Hiram G. BAKER, 
Montréal, Quebec, Canada. 
942,037. PNEUMATIC angen. 
MARKSTEIN, New York, 

942,042. FLUID - PRESSURE REGULATOR. 
BENJAMIN H. PETLEY, Seattle, Wash. 


SOLOMON 
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PORTER COMPRESSED AIR 


MINE AND INDUSTRIAL HAULAGE 














More Up-to-Date, Safer, Handier and More Re- 
liable and Economical Than Electrici y 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track guages 18 to 56} inches. Our 
designs are automatic, easily controlled and free from complications. 

Tenth edition catalogue, just printed, mailed free to mine, railway or industrial officials; 
or to others on receipt of 50 cents. 


address H, K, PORTER COMPANY, 1207 Union Bank Bldg., Pittshurg, Pa. 

















BALDWIN LOCOMOTIVE WORKS 


Manufacturers of 


LOCOMOTIVES 


of Every Description 





COMPRESSED=AIR LOCOMOTIVES 


for Mine and Industrial Service 


Burnham, Williams & Co. Dbilselphia: Pan U-S.A. 


Cable Address—“BALDWIN PHILADELPHIA” 
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Machinery Manufacturers cannot cover the Coal Mining Industry 


thoroughly without using the advertising columns of 


NEW YORK: 
42 Broadway. 


PITTSBURG 


CHICAGO: 
Old Colony Building. 


CINCINNATI: 





Commonwealth Bldg. 117 East Seventh Street. 


For more than 20 years the Coal Trade’s Leading Journal. 








McNab & Harlin Manufacturing Co. 


Your attention isc lled to the fact, that we have for 
many years been specialists in the manufacture of EX- 
TRA HEAVY, HIGH PRESSURE and HYDRAULIC 
VALVES AND FITTINGS, and are especially equipped 
to turn out the goods in the most satisfactory manner, 
very promptly 

You will find these fittings illustrated in our 1909, 10th 
edition catalog, copy of which we will be pleased to send 
upon request 

All of our valves are thoroughly tested and inspected 
before leaving our factory. 

We solicit your orders and inquiries. 











Qrrice axv} 50-56 John St., N. Y. 





Factory | Paterson, N. J. 











CLASSIFIED BUYERS’ GUIDE 

Air Cylinder Oil. 

Atlantic Refining Co. 

Borne, Scrymser Co. 

Continental Oil Co. 

Fiske Bros’. Refining Co. 

Galigher Machinery Co. 

Standard Oil Co. 

Swan & Co.,, A. S. 

Vacuum Oil Co. 
Air Lift Pumps. 

Curtis & Co., Mfg. Co. 

Galigher Machinery Co. 

Harris Air Pump Co. 

Ingersoll-Rand Co. 

McKiernan Drill Co. 

Westinghouse Traction Brake Co. 





Air Gauges. 
Galigher Machinery Co. 
McKiernan Drill Co. 
Westinghouse Traction Brake Co. 
Air Receivers. 
American Diamond Sand Blast Co. 
Baldwin Locomotive Works. 
Bury Compressor Co. 
Curtis & Co. Mfg. Co. 
Gardner Compressor Mfg. Co. 
\larris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Porter Co., H. K. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinehouse Traction Brake Co. 

















Repairs Consume Profits 


A Limited Water Supply Decreases the Output. 
Install a 


20th Century Air Pump 


and increase your water supply so percent. 


Easy to operate. Nothing to wear out. 
Write for Catalogue. 


‘Harris Air Pump Co. 
10TH STREET AND CANAL 
INDIANAPOLIS, IND. 
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an ain= HOSE ourasce 


SPRAGUE FLEXIBLE 
STEEL ARMORED HOSE 





It is superior to any other kind. One 
customer said: “It is so durable I will not 
live long enough to rerort how long it will last.”’ 
Nearly two years later he wrote: ‘‘The reason 
why we have not ordered any more hose is owing 
to the fact that we have not been in need of any.” 


Does your hose wear like that ? 
Send for a copy of descriptive Bulletin No. 50746 


SPRAGUE ELECTRIC COMPANY 
527 West 34th Street, NEW YORK CITY 
Branch Offices in Principal Cities. 





The American 


Metal Hose Company 


173-177 Lafayette Street 
New York 














eS The wonderful efficiency and economy 

of FLEXIBLE METAL HOSE for 
Steam, Oil, Compressed Air, etc., is a subject 
which should be carefully investigated by 
every user of Hose. 











SEND FOR DESCRIPTIVE CATALOG A 





Air Tanks. 
American Diamond Sand Blast Co. 
Baldwin Locomotive Works. 

Bury Compressor Co. 

Galigher Machinery Co. 

Harris Air Pump Co. 
Ingersoll-Rand Co. 

McKiernan Drill Co. 

Porter Co., H.. K. 

Westinghouse Traction Brake Co. 


Aftercoolers, Air. 

Bury Compressor Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Porter Co., H. K. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Belting. 
Republic Rubber Co. 
Belt Dressings. 
Jos. Dixon Crucible Co. 
Blowers. 
Cameron Steam Pump Works, A. S. 
Galigher Machinery Co. 


Blowing Engines. 
Cooper Co., C. & G. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 


Brakes, Air. 
Westinghouse Traction Brake Co. 


Channelers. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Charging Stations. 
Baldwin Locomotive Works. 
Porter Co., H. K 

Coal Cutters. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Coal and Ore Elevator Buckets. 
Clark Co., W. J. 
Galigher Machinery Co. 


Compressors, Air and Gas. 
Bury Compressor Co. 
Curtis & Co. Mfg. Co. 
Galigher Machinery Co. 
Gardner Compressor Mfg. Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Powell Co., Wm. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Traction Brake Co. 


Compressor Fittings, Air and Gas. 
Galigher Machinery Co. 
Gardner Compressor Mfg. Co. 
Mason Regulator Co. 

Powell Co., Wm. 
Republic Rubber Co. 

Compressor Regulators 
Gardner Compressor Mfg. Co. 
Mason Regulator Co. 
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The Injector Sand Blast 


APPARATUS 


CLEANS CONCRETE, STEEL STRUCTURES 
AND CASTINGS. 





MADE BY 


GC. DRUCKLIEB, 178 Washington Street, New York 


WRITE FOR “SANDCRAFT.” 


Sales Agents: Manning, Maxwell & Moore, Inc., New York, for 
Railroad Service K. A. Kinsey Co., Cincinnati, Ohio. The Fair- 
banks Co., New Orleans, La Harron, Rickard & McCone, Inc., 
San Francisco and Los Angeles, Cal. Corby Supply Co., St. 
Louis, Mo. Central Foundry Supply Co., Columbus, O. The 
Caldwell Bros. Co , Seattle, Wash. Canadian Rand Co., Montreal 
and Toronto, Canada. Fenwick, Freres & Co., Paris, France. 
Consolidated Pneumatic Tool ('o., London, Eng. Pneumatic 
Tool Co, St. Petersburg, Russia 


WHY NOT USE THE 


POWELL Air Gun Valve 





Blows your work bench, machine tool, in fact 
everything, perfectly clean. Operation is another 
case of ‘Press The Button.’’ Order a sample. 


The Wm. Powell Co., Cincinnati, 0. 















For sand blasting 
on buildings, 
bridges, tunnels, 
concrete surfaces, 
wood, glass. 

For cutting out 
letters on monu- 


mental stones. 


WRITE FOR 
DETAILS. 


AMERICAN DIAMOND BLAST COMPANY 


MECHANICAL DEPARTMENT, 50 CHURCH ST., NEW YORK CITY 





Core Drills, Diamond. 
Sullivan Machinery Co. 
Core Drills, Diamondless. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Corliss Engines. 
Cooper Co., C. & G. 
Galigher Machinery Co. 
Sullivan Machinery Co. 
Drilling Machines, Pneumatic. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Drill Sharpeners 
Ingersoll-Rand Co. 
T. H. Proske. 
Electro-Pneumatic Machinery. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Engine Room Appliances. 
Galigher Machinery Co. 
Fans, Ventilating. 
Galigher Machinery Co. 
Sullivan Machinery Co. 
Foundry Appliances. 
Curtis & Co. Mfg. Co. 
Ingersoll-Rand Co. 
Foundry Facings. 
Jos. Dixon Crucible Co. 
Graphite Commutator Brushes. 
Jos. Dixon Crucible Co. 
Graphite Crucibles and Retorts. 
Jos. Dixon Crucible Co. 
Graphite Greases. 
Galigher Machinery Co. 
Jos. Dixon Crucible Co. 
Graphite Paint. 
Galigher Machinery Co. 
Jos. Dixon Crucible Co. 
Hammer Drills. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Hamniers, Calking and Chipping. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
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BOSTON 


For the Lubrication of Air Compressors 


OILS OF SUPERIOR QUALITY 


Are Required. 


“Aeroil’?’? ana “*Paragon’’ 


AIR COMPRESSOR OILS 


Are Superior Oils. 


AIR and STEAM 
DRILL OILS 


CYLINDER and VALVE 


OILS 


—— MADE BY —— 


BORNE, SCRYMSER COMPANY 


80 South Street, NEW YORK 


FALL RIVER 


PHILADELPHIA 




















Saves 50 Per Cent. 
of Your Cleaning Labor 


Automatically screens 
the sand and removes the 
dust. Requires absolutely 
less sand, power, labor or 
repairs and does more 
work than any competing 
make. High priced sand 
blast hose not needed and 
hose can never become 
choked. Operator need 
not stop work during time 


hopper is being filled. 


Curtis & Co., Mfg. Co., St. Louis, Mo. 


OPERATORS UF THE ST, LOUIS STEEL FOUNDRY 
NEW YORK OFFICE: 30 Church St , New York 


Agent, A. Baldini & Co., Pontedera, Italy. 





Hammers, Riveting. 

Galigher Machinery Co. 
Ingersoll-Rand Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 

Helmets, Sand Blast. 

C. Druckleib. 

Hoisting Machinery. 
Galigher Machinery Co. 
Lidgerwood Manufacturing Co. 
Sullivan Machinery Co. 

Hoists, Air. 

Curtis & Co. Mfg. Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 

Hose Couplings and Clamps. 
Clark Co., W. J. 
Cleveland Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Galigher Machinery Co. 
Harrison Supply Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Sprague Electric Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 

Hose, Steam and Air. 
American Metal Hose Co. 
Curtis & Co. Mfg. Co. 
Galigher Machinery Co. 
Goodrich Co., The B. F. 
Harrison Supply Co. 
Ingersoll-Rand Co. 
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Mining and Scientific Press 


COURTENAY DEKALB 


Controlled by T. A. RICKARD H. FOSTER BAIN 


Associate Editors { 


ESTABLISHED 1860 PUBLISHED WEEKLY 


Devoted to the science of mining and metallurgy the appli- 
cation of geology to mining, and of chemistry to milling. Special 
correspondence from the principal mining centres of the world 
including London, Johannesburg and Melbourne. 


SUBSCRIPTION RATES PER YEAR: 


United States and Mexico, $3.00 Canada, $4.00 


All Countries in Postal Union, $5.00 


SEND FOR SAMPLE COPIES 


667 HOWARD ST., SAN FRANCISCO. 








January, 1910, 


McKiernan Drill Co. 
Republic Rubber Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 


Locomotives, Compressed Air. 
Baldwin Locomotive Works. 
Galigher Machinery Co. 
Porter Co., H. K. 

Lubricating Graphite. 

Jos. Dixon Crucible Co. 
Galigher Machinery Co. 

Lubricating Greases. 

Borne, Scrymser Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Swan & Co., A. S. 

Lubricating Oils. 

Atlantic Refining Co. 
Borne, Scrymser Co. 
Continental Oil Co. 
Fiske Bros’. Refining Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Standard Oil Co. 

Swan & Co., A. S. 
Vacuum Oil Co. 

Lubricators. 

Powell Co., Wm. 

Meters, Air. 

Ingersoll-Rand Co. 
Metric Metal Works. 
St. John, G. C. 

Mining Machinery. 

Galigher Machinery Co. 


Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Motors, Air. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Nozzles, Air and Sand. 
American Diamond Sand Blast Co. 
Curtis & Co. Mfg. Co. 
Druckleib, C. 
Oil Cups. 
Galigher Machinery Co. 
Powell Co., Wm. 


Ore Concentrating Machinery. 
Galigher Machinery Co. 
Stearns-Roger Mfg. Co. 

Packings. 

Clement Restein Co. 

Pile Drivers, Pneumatic. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 

Pipe Joint Compound. 
Galigher Machinery Co. 
Jos. Dixon Crucible Co. 

Plug Drills. 

Cleveland Pneumatic Tool Co. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 

Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 





Sullivan Machinery Co. 
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ENGINEERING NEws 


FOUNDED 1874 


The Leading Engineering Paper of the World 


For Engineers Architects, Draftsmen, Contractors, Manufacturers, Pur. 
chasing Agents, Government and Municipal Officials 


Stands for progress, character and the highest ideals of the Engineering profession. 

Covers the broad field of Engineering more comprehensively than any similar publication. 

The most ably edited and most widely quoted technical journal in the world. 

Nearly 2,000 pages of text amply illustrated with photographs and drawings, and 450 pages of 
authentic Construction News notes. 


The principal medium for ‘‘Situations Open,’’ ‘‘Situations Wanted’’ and ‘‘Proposal’’ advertising. 
A subscription is an investment—not an expense. 


SUBSCRIPTION PRICE 


DOMESTIC, $5.00 Per Annum CANADA, 7.00 Per Annum 
FOREIGN, (Regular Edition) - = ” = = > ~ $9.00 Per Annum 
FOREIGN (Thin Paper Edition, Construction News Omitted) . > 7.00 Per Annum 


A Sample Copy Sent on Request to Any Address, 
Can You Afford to be Without the Most Important Journal Devoted to Your Profession ? 


PUBLISHED EVERY THURSDAY AT 


220 BROADWAY 


NEW YORK CITY 











Pumping Systems, Pneumatic. 
Bury Compressor Co. 
Curtis & Co. Mfg. Co. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 


Pumps, Air. 


Cameron Steam Pump Works, A. S. 


Galigher Machinery Co. 

Harris Air Pump Co. 
Ingersoll-Rand Co. 

McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Traction Brake Co. 


Pumps, Pneumatic Displacement. 
Galigher Machinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Pumps, Steam. 


Cameron Steam Pump Works, A. S. 


Galigher Machinery Co. 

Stearns-Roger Mfg. Co. 

Westinghouse Air Brake Co. 
Quarrying Machinery. 

Bury Compressor Co. 

Blaisdell Machinery Co. 


Cameron Steam Pump Works, A. S. 


Galigher Machinery Co. 
Ingersoll-Rand Co. 





McKiernan Drill Co. 

Oldham & Sons Co., Geo. 

Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 
Reducing Valves. 

Mason Regulator Co. 
Rock Drills, Air and Steam. 
Galigher Machinery Co. 

Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Rock Drills, Electric-Air. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 


Sand Blast Machinery. 


American Diamond Sand Blast Co. 


Curtis & Co. Mfg. Co. 
Druckleib, C. 
Ingersoll-Rand Co. 


Stone Tools, Pneumatic. 
Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Tools, Pneumatic. 

Galigher Machinery Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Oldham & Sons Co., Geo. 
Stearns-Roger Mfg. Co. 
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For Use on the Leading Makes of Air Compressors 








ARGON COMPRESSOR OIL | VACUUM PALE COMPRESSOR OIL 


For Air Cylinders of Electric-driven eae ‘ 
For Air Cylinders of Steam-driven 


Compressors. . 
Compressors. 


ARIO COMPRESSOR OIL | 
For Air Cylinders of Steam-driven 
Compressors. 


VACUUM 600 W.CYLINDER OIL 
For Steam Cylinders of Compressors. 


KEARSARGE ENGINE OIL 
For Bearings of Compressors. 


VACUUM 600 W CYLINDER OIL 


For Steam Cylinders of Compressors. 


VACUUM ETNA MACHINE OIL 





For Bearings of Compressors. 


For SALE By 


STANDARD OIL CO. | 
(Incorporated.) 


THE ATLANTIC REFINING CO. | 


(Incorporated.) 


CONTINENTAL OIL CO. 


(Incorporated.) 1 


FoR SALE By 


VACUUM OIL COMPANY 


(Incorporated.) 





Stacey Steel 
Hose Nipple 


The Stacey Steel Hose 
Nipples are guaranteed to 
give satisfaction. They 
are the only steel nipples 
that can be used on any 
ordinary pneumatic tool 
hose without the use of 
wire fasteners or hose 
bands, on account of form- 
ing a vacuum and forcing 
the hose to lock upon the 
nipple. Notice from 
illustration how simple to 
insert in hose. 





Stacey 
Stop - Cocks 


The Stacey Stop-cocks 
are ‘‘ perfection.’’ 

The Stacey Stop-cocks 
will not leak. 

They never require ad- 
justment. 

They contain right and 
left handed thread. Will 
remain selt-oiled for one- 
half year. 

They can be easily re- 
moved without cutting 
hose or injuring tubing. 





If you are in the market for the most perfect of all pneumatic 
tool hose supplies, then try the STACEY STEEL HOSE 
NIPPLES and STACEY STOP-COCKS. 





NATHAN C. HARRISON, Gen’l Agent 


Harrison Supply Co. 5 and 7 Dorchester Ave. Extension Boston, Mass. 


CORRESPONDENT E BOLIC IiTED 
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‘tl“OLDHAM” 
| || gas HAMMERS 


>» Pneumatic Stone 
Tools and 
Quarry Tools. 


4 


Write for prices and 
list of users. 

Tools shipped on 
approval. 


ao 
Geo. Oldham & 
Son Company, 


FRANKFORD, 
PHILA., Pa. 


matic Tools and 
Appliances. 








Manufacturers of Pneu- 








THE ST. JOHN 


Indicating and Recording 


Measures 
“AIL of 
mf . the Air’ 
eaere, | Re | iE at all 

: SEPT. 11896. <0 

Pressures 

and 

Temperatures 


Send for 
Booklet. 


The accuracy of this meter is guaranteed. 


G. C. ST. JOHN 
140 Cedar Street, New York 




















In Any 
Volume up 
to 100,000 
cubic feet 


per hour 




















Qestcott Proportional Meter 


FOR MEASURING COMPRESSED AIR 


At Any 
Pressure up 
to 500 Ibs. 
per square 


inch 








Grie, Pa. 
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<LASS B. S, 14x14x14 STEAM DRIVEN. 

Cut shows our new type of Single 
Steam Driven Air Compressor, Bored 
Guide Type, with deep heavy Subbase, 
Cylinders directly supported, Balanced 
Crank, makin, an entirely self-contain- 
ed unit; will operate equally as well on 
timber cribbing as on Concrete Found- 
tion. 

The Modern Straighy-Line Compressor. 


Bury Compyvessor Co 


Send for Catalogues. — ERIE, PA. 
Drexel Bldg., Phila. 39 Cortlandt. St.,N.Y. 


You've got to use some 
lubricant. Then isn’t 
a little investigation 
worth while? 


Dixon’s Flake Graphite does 
what no other lubricant 
can do. 


q It absolutely prevents 
abrasion, successfully with- 
stands intense heat and 
freezing cold, remains un- 
changed by acids or alkalies. 


Isn’t this lubricant worth 
a free trial ? 


q Write us. 


Joseph Dixon 
Crucible Company 
Jersey City, N. J. 
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A Satisfactory 
Air Compressor 


must be one that can be relied 
upon to do its full duty, day in 
and day out, with practically 
no attention, and this is one 
of the more important features 
embodied in the design of 
Westinghouse Compressors, an 
occasional cleaning and oiling 
being all that is required to 
keep them in daily operation 
in all kinds of severe, rough 
service. We make Belt, Motor 
and Steam-Driven Air Com- 
pressors for all industrial 
purposes. 


See our Compressor Booklet goor 


Westinghouse Traction Brake Co. 


General Offices and Works, Wilmerding, Pa. 
NEW YORK-—City Investing Bldg. 
CHICAGO—Railway Exchange Bldg. 
ST. LOUIS —1932 Nozth Broadway 








AIR COMPRESSORS 


ALL STYLES-—ALL SIZES 


EMBODYING LATEST IMPROVEMENTS 


ROCK DRILLS 


McKIERNAN DRILL CO 
115 Broadway, New York City 
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